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PREFACE. 


It  is  the  object  of  the  autboi  in  this  treatise  to  present  the 
science  of  neurology  in  a  concise  yet  as  far  as  possible  complete 
form.  Each  subject  has  been  taken,  all  the  available  facts  regard- 
ing it  have  been  ascertained,  the  -writer's  own  experience  has  been 
collated,  and  with  the  data  thus  gathered  the  chapters  have  been 
Tritten.  The  labor  involved  in  such  a  task  has  been  very  greats 
but  I  am  encouraged  to  believe  that  the  result  will  be  a  useful  one  i 
for  the  work  does  not  compare  or  compete  with  the  large  treatises 
which  are  already  in  the  field  nor  with  the  smaller  introductory 
text-books.  I  have  tried  to  furnish  a  book  which  will  be  suitable 
for  the  student  and  practitioner  and  not  valueless  to  the  specialist. 

The  extreme  importance  of  a  knowledge  of  anatomy  has  led  me 
to  pay  especial  attention  to  furnishing  in  a  condensed  form  the  most 
recent  accessions  to  our  knowledge  of  this  subject.  Starting  with 
the  facts  that  can  be  gained  in  ordinary  anatomical  ivorks,  the 
student  can,  I  believe,  acquire  a  good  idea  of  modern  neuro-anatomy 
with  the  help  of  the  anatomical  chapters  given  here. 

In  bhe  classification  of  nervous  diseases  and  the  description  of 
their  pathologj',  I  have  tried  to  apply  tlie  modern  knowledge  of 
general  pathology  as  modified  by  bacteriology.  This  I  have  done 
conservatively,  yet  not  less  than  in  my  opinion  is  absolutely 
demanded.  A  good  deal  of  havoc  will  be  wrought  eventually  in  our 
conception  of  the  nature  of  nervous  diseases  by  the  newer  patho- 
logical doctrines ;  I  have  made  as  little  change  as  was  consonant 
with  undeniable  facts. 

The  limits  placed  upon  me  have  made  it  impossible  to  furnish 
a  bibliography  or  to  give  due  credit  to  every  original  investigator. 
Full  references  to  literature  are  to  be  found  in  the  works  of  Hirt^ 
E'b,  Seeligmllller,  Koss,  and  Gowers. 

In  many  topics  I  have  been  much  helped  by  valuable  mono- 
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graphs  of  my  American  colleagues.  While  a  part  of  these  are 
credited  to  their  proper  source  in  the  text,  I  feel  that  I  ought  to 
refer  here  to  some  of  the  articles  that  have  been  of  special  service 
to  me.  They  include  monographs  on  Spinal  and  Brain  Tumors  by 
Mills  and  Lloyd;  on  Cerebral  Palsies  of  Children  by  B.  Sachs j  on 
Muscular  Dystrophies  and  Writer's  Cramp  by  G.  W.  Jacoby  and 
by  M.  Lewis;  on  Aphasia,  Cerebral  and  Spinal  Localizations  by  M. 
Allen  Starr;  on  Cranial  Temperatures  and  on  Keurasthenia  by  L. 
G.  Gray;  on  Degenerative  Neuritis,  by  W.  H.  Leszynsky;  on 
Poliomyelitis,  by  Whartcm  Sinkler;  on  Craniometry  and  Cranial 
Deformities,  by  F.  Peterson  and  by  E.  D.  Fisher;  on  Ajigioneurotio 
(Edema,  by  Jos.  Collins ;  on  Brain  Tumors,  by  P.  C.  Knapp,  and 
on  Sclerosis  of  the  Cord,  by  J.  J.  Putnam.  I  am  indebted  to 
Tourette's  recent  treatise  on  hysteria,  to  that  of  ^616  on  epilepsy, 
and  to  the  annual  volumes  of  Boui^ieville  on  these  subjects.  The 
masterly  lectures  of  Charcot  and  the  treatises  of  Boss,  Gowers, 
Hammond,  Hamilton,  and  Putzel  have  necessarily  been  freely  used. 
In  the  anatomical  part  I  have  used  the  works  of  Edinger,  to  whose 
courtesy  I  am  particularly  indebted,  the  treatise  of  Obersteiner, 
and  many  monographs  by  Golgi,  Marcbi,  Cajal,  His,  Waldeyer,  and 
others.  My  own  work  in  teaching  anatomy  and  pathology  has 
enabled  me  to  do  more  than  present  a  compilaticm. 

I  must  finally  express  my  thanks  to  my  publisher,  Mr.  W.  H.  S. 
Wood,  for  his  patience  and  helpful  generosity  in  my  efforts  to  nmke 
my  work  a  production  that  would  be  creditable  to  American 
neurology. 

To  the  Student. 

As  a  special  t^t-book  the  present  work  will  be  used  by  two 
classes  of  reader^  fa^^apnsisting  of  those  who  simply  consult  it  for 
reference  in  connatpnik  with  their  cases,  the  other  composed  of 
students  who  desire  to  ground  themselves  systematically  in  a  knowl- 
edge of  neurolc^y.  To  this  latter  class  I  venture  some  advice  as  to 
the  method  they  should  pursue.  Neurology  is  a  difficult  branch  of 
medicine  to  master,  nor  is  there  any  royal  road  to  it.  Still,  it  can 
be  made  comparatively  easy  if  its  study  is  undertaken  in  a  proper 
and  systematic  way. 

In  using  the  present  work,  the  student  should  first  refresh  his 


geueral  knowledge  of  nerrous  anatomy  as  furnished  in  onliiiai7  text-           ^^| 
books.     He  should  then  go  carefully  over  the  anatuuiicai  tlescriji-           ^^| 
tkms  here  giveu  of  che  general  Rtrnrtute  of  the  nervous  aystem  and           ^^H 
of  that  of  the  nerves,  »piiinl  cord,  aud  braiu.    A  thorough  kuowl-           ^^H 
edge  of  anatomy  and  physiology  makes  clinioal  nearulogy  oompara-           ^^| 
lively  easy,  and  in  fact  teiiac«s  much  u£  it  nimply  to  a  matter  of           ^^H 
logical  deduction.                                                                                             ^^H 
The  student  should  next  master  the  general  facts  of  nervooa           ^^H 
pathology,  symptomatology,  and  etiolog}',  for  he  will  find  common           ^^H 
lavsunderlying  apparently  the  most  varying  phenomena.     Finally,           ^^H 
he  must  begin  to  study  the  special  diseases.     The  number  of  these           ^^H 
is  very  great;  in  the  pri^ent  work  I  have  described  176.     Many  of           ^^H 
these  are  rare,  and  it  wunld  be  wrong  for  the  student  to  burden  his            ^^^1 
memory  with  the  details  about  them.    He  need  know  only  of  their           ^^H 
existence  and  general  physiognomy.     There  are,  however,  according           ^^H 
to  my  eumnemtion,  about  60  nervous  diseases  which  are  either  very           ^^H 
common  or  extremely  important,  and  it  is  these  that  the  student            ^^H 
shoaid  master  and  make  part  of  bis  working  knowledge.     Since  the           ^^H 
distribution  and  names  of  the  common  and  rare  diseases  may  bo  a            ^^H 
useful  goid^  I  append  here  a  table  and  a  list ;                                                   ^^H 

Fer(ph»ntl. 

SplukJ  Oonl. 

Bratn. 

PuDalion&l. 

^^H 

ComaiOD  uiiO  inipurlant 

nervous  dttvAaca. 
Hare 

81 
66 

18 
27 

1» 

10 
11 

87 

40 

2S 

21 

^^H 

^^fe            The  common  or  im|>ortaat  nervoua  diseases  are:                                          ^^| 

Ofneral. — Neuritis,  multiple  neuritis,  degeneration,  neuralgia,           ^^H 

parfesthesia  (5).                                                                                               ^^H 

Cranial  Nen-et. — AnoBmia,  optio  neuritis,  optic  atrophy,  ptosis,           ^^H 

ophthalmoplegia,  abducens  palsy,  headache,  migraine,  trigeminal  -         ^^H 

neuralgia,    facial  spaaiu,   facial  palsy,   tinnitus,  vertigo,   ageusia,           ^^H 

wryneck  (IGJ.                                                                                                           ^^M 

^^P            Spinal  J^ervea. — Cervical  neuralgia,  hiccough,  brachial  palsies^           ^^^ 

^^      single  and  combined,   brachial    neuralgia,    intercostal    neuralgis,           ^^^ 

1            herpes  zoster,  lumbar  ncuralgiia,  sciatica,  leg  palsiea  (10).                          ^^H 

1                  Spinal  Cord. — fipina  bifida,  hemorrhage,  pachymeningitis,  lep-           ^^| 

1            tomeniugitis,  poliomyelitis,  transverse  myelitis,  acute  and  chronic,           ^^H 
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secondaiy  degenerations,  locomotor  ataxia,  the  progressive  muscular 
atrophies,  bulbar  palsy,  muscular  dystrophies,  spinal  irritation  (13). 

Brain. — Malformations,  hypersemia,  pachymeningitis,  lepto- 
meniugitis,  simple,  tuberculous,  and  epidemic,  abscess,  hemorrhage, 
embolism,  thrombosis,  children's  palsies,  syphilis  (12), 

Functional. — Epilepsy,  hysteria,  the  tics,  chorea,  tetanus, 
neurasthenia,  spermatorrhoea,  exophthalmic  goitre,  occupation  neu- 
roses, paralysis  agitans  (10) . 
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Five  years  have  passed  since  the  first  edition  of  this  work,  and 
I  find  it  requires  a  good  many  changes  in  ord^  to  meet  the  demands 
of  neurology  as  it  is  to-day.  I  have  therefore  given  the  book  a 
very  complete  revision  and  have  entirely  rewritten  many  parts  of  it. 
The  chapters  on  the  Microscopic  Anatomy  of  the  Nervous  System 
and  OD  the  Anatomy  of  the  Spinal  Cord  and  Brain  are  practically 
new,  and  have  been  made  to  conform  more  completely  with  present 
views  regarding  the  importance  of  the  neuron.  The  chapters  on 
the  Peripheral  Nervous  System  have  been  rewritten  and  rearranged. 
The  articles  on  Acute  Encephalitis,  Multiple  Sclerosis,  and  Com- 
bined Sclerosis  are  also  practically  new,  as  is  also  the  chapter  on 
Neurasthenia.  I  have  added  a  chapter  on  Alcoholic  Meningitis. 
The  practical  side  of  our  art  has  been  borne  in  mind;  such  additions 
have  been  made  to  therapeutics  as  my  experience  justified  me  in 
recommending.  Many  of  the  old  cuts  have  been  removed  and  a 
large  number  of  new  ones  substituted.  With  all  this,  however,  I 
have  not  materially  added  to  the  bulk  of  the  volume.  It  has  been 
my  purpose  from  the  beginning  to  have  my  work  fill  the  space  tliat 
should  be  occupied  by  a  compendium  rather  than  that  of  an  ency- 
clopaedia. 

The  niuuber  of  nervous  diseases  has  not  lessened  as  the  years 
have  rolled  by,  but  their  grouping  and  relatioua  are  better  under- 
stood and  the  essential  unity  of  many  groups  has  been  made  more 
distinct.  I  must  still  give  practically  the  advice  to  the  medi- 
cal student  which  is  found  in  tlie  preface  to  my  first  edition. 
Those  who  read  the  present  volume  will,  perhaps,  be  somewhat  dis- 
turbed at  first  by  the  new  nomenclature  which  has  so  much  to  say 
about  neurons,  dendrites,  and  neuraxoiis.  These  things,  however, 
have  come  to  stay  with  us  anatomically,  and  the  modern  student 
must  become  familiar  with  them.     I  have  to  confess,  however,  that 
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our  oonoeption  of  the  nearon  has  aided  ua  more  in  onr  anatomical 
work  than  in  our  patholog;.  The  practical  application  of  the  neu- 
ron to'  disease  haa  not  yet  furnished  us  veiy  much  help. 

I  must  express  my  appreciation  of  the  liberal  way  in  which  my 
publishers  have  co-operated  in  the  difficult  task  of  reconstructing 
this  work.  I  cannot,  also,  help  expressing  the  indebtedness  which 
I  am  under  to  numerous  masters  of  neuro-patholc^  and  anatomy, 
whom  one  must  consult  and  from  whom  one  must  learn  so  much  of 
what  he  has  to  present  in  a  systematic  treatise  like  this. 

Nbw  Tohe,  Sep.  32,  1897. 
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PART  I. 


CHAPTER   I. 

GENERAL   ANATOMY,  PHYSIOLOGY,  XSD   CHEMISTKY. 

In  stodying  the  phenomena  of  life  in  the  human  body,  we  as 
physicians  first  leam  about  its  Dormal  structure  and  functions.  We 
then  note  the  new  phenomena  which  develop  when  disease  conies 
on,  the  causes  which  produce  them,  and  the  anatomical  changes 
lying  back  of  them ;  we  group  our  facts  and  give  the  disease  a  name. 
Lastly  we  apply  the  methods  by  which  the  disorder  can  be  expelled 
and  future  attacks  prevented.  In  fine,  we  investigate  our  subject 
just  as  we  do  that  of  any  branch  of  natural  history.  Our  study 
divides  itself,  therefore,  into 

Normal  anatomy  and  physiology. 

Etiology,  a  study  of  the  causes. 

Symptomatology,  a  study  of  the  morbid  phenomena. 

Pathology,  under  which  we  include  a  study  of  the  morbid  anat- 
omy and  physiology. 

Diagnosis,  or  the  method  of  recognizing  and  separating  out  the 
different  groups  of  diseases. 

Prognosis,  a  forecast  of  the  future  course  of  the  malady. 

Treatment  and  prophylaxis. 

Again,  although  uervous  diseases  show  many  phases  and  have 
many  different  morbid  changes  behind  them,  there  are  certain  fea- 
tures common  to  all.  It  simplifies  their  study,  therefore,  to  learn 
first  what  these  general  features  are,  just  as  a  person  can  better  sur- 
vey and  plot  out  couutry  in  detail  if  he  knows  certain  general  facts 
about  its  boundaries  and  topograj)hy.  Hence  I  shall  first  present 
in  a  general  way  an  outline  of  the  fundamental  facts  that  touch 
more  or  less  on  all  forms  of  nervous  disease.  My  first  chapters  will 
1 
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be  devoted  to  a  general  description  of  the  anatomy  and  physiology, 
and  then  of  the  etiology,  symptomatology,  patiiology,  diagnosis, 
prognosis,  and  treatment. 


GENERAL  ANATOMY. 

The  nervous  system  is  derived  from  the  epiblastic  layer  of  the 
developing  ovum,  and  its  constituents  are  modifications  of  epithelial 
cells.  These  cells  in  the  embryo  are  of  two  kinds : 
neuroblasts,  which  develop  into  nerve  cells  and  fibres ; 
and  spongioblasts,  which  develop  into  a  supporting 
structure  called  neuroglia  (His). 

The  nervous  system  is  composed  of: 

(a)  Neurons,  which  form  the  nervous  tissue 
proper,  and  are  made  up  of  nerve  cells,  of  their 
processes,  one  of  which  becomes  a  nerve  fibre;  and 
neoroglia. 

(b)  ^on-nervous  tissue,  consisting  of  connective 
tissue,   blood-vessels,  lymphatics,  and  epithelium. 

These  tissues  are  united  together  to  form  a  cen- 
tral nervous  system,  consisting  of  the  brain,  spinal 
cord,  and  the  peripheral  nervous  system.  This 
latter  is  composed  of  nerve  fibres,  and  structures 
attached  to  the  terminations  of  the  nerves,  called 
end-organs,  and  finally  the  ganglionic  or  sympathetic  nervous 
system. 

The  Arrangement  of  the  Nervous  System. — The  subdivisions 
of  these  parts,  aad  their  descriptions  in  detail,  belong  to  gen- 
eral anatomy.  But  there  have  been  so  many  special  subdivisions, 
and  particular  names  given  to  them  in  recent  years,  that  I  deem  it 


Fio.  1. 


Fia.  a. 


necessary,  in  order  to  prevent  confusion,  to  describe  briefly  the 
subdivisions  accepted  by  modern  anatomists.     The  names  here  used 


Brain. 
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are  those  adopted  by  the  committee  on  aDatomical  nomenclature  of 
the  German  Anatomical  Society,  and  they  have  also  been  adopted 
by  a  large  number  of  writers  on  neui'o-anatomy. 

Beginning  with  the  brain,  we  find  that  its  particular  aubdivislonB 
are  based  upon  the  embryological  derelopment  of  this  organ.  As 
will  be  shown  in  more  detail  later,  the  brain  is  developed  out  of 
three  vesicles,  known  as  the  anterior,  middle,  and  posterior  vesicles 
(Fig.  1).  The  most  anterior  of  these  vesicles  is  the  prosencephalon 
or  anterior  brain;  the  middle  vesicle  becomes  the  mesencephalon  or 
mid'hraiitf  and  the  posterior  vesicle  develops  into  the  rhoiTibencepha- 
lon  OT  posterior  brain. 

'  ProsencephaloD  (  1.  TeleocepbaloD. 

(anterior  brain) .        \Z.  Diencephalon. 
I>  and  I< 
Mesencephalon  \  3.  Mesencephalon, 

(middle  brain). II 

Rhombencephalon        Jf  K^!i^'T,i,«i«n 

The  anterior  vesicle  develops  two  secondary  vesicles:  the  an- 
terior portion  of  these,  including  the  corpora  striata,  oKactory  lobes, 
and  the  cerebral  hemispheres,  forms  the  telencephalon,!'  while 
the  hinder  portion  of  this  vesicle,  which  includes  the  thalamus  and 
mammary  bodies,  forms  the  dicTicephalon  (I').  The  middle  vesicle  is 
the  mesenctqthalon,  and  it  includes  the  corpora  quadrigemina  and 
cerebral  peduncles  (II).  The  posterior  vesicle  is  divided,  from  before 
backward,  into  three  different  parts:  (1)  the  isthmus,  which  in- 
cludes the  superior  cerebellar  peduncles  and  valve  of  Vieussens,  aud 
part  of  the  cerebral  peduncles ;  (2)  the  metencephaton  or  hind-brain, 
which  includes  the  cerebrum  and  pons  Varolii;  and  (3)  the  viyelen. 
eephahn  or  after-bruin,  which  includes  the  medulla  oblongata. 

These  different  parts  can  be  understood  better  by  means  of  the 
accompanying  figure  (Pig.  2),  which  represents  iu  a  schematic  way 
the  brain  of  a  mammal. 

They  are  intimately  connected  by  strands  of  nerve  fibres,  and 
are  connected  closely  also  with  the  next  portion  of  the  uervous 
system,  the  spinal  cord.  The  brain  and  spinal  cord  are  spoken 
of  as  a  cerebro- spinal  axis,  and  this  is  in  close  relation  with  the 
peripheral  nervous  system. 

This  peripheral  nervous  system  is  composed  of  two  portions — 
first,  the  cerebro-spinal  mixed  nerves,  whose  origin,  distribution, 
and  relations  are  comparatively  easy  to  follow;  and  second,  the  gan- 
glionic or  sympathetic  nervous  system.  This  has  teliitious  which 
are  not  so  easily  described,  and  which  are  as  yet  not  wholly  under- 
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stood.  This  portion  of  the  nervous  system  is  composed  of  two  sets 
of  ganglia  —  one  the  vertebral  ganglia,  i.e.,  the  chain  of  gan- 
glionic masses  on  each  side  of  the  vertebral  column,  and  of  cer- 
tain ganglia  connected  with  the  cranial  nerves;  secondly,  a  veiy 
large  number  of  ganglionic  masses  distributed  in  the  viscera,  and 
known  as  the  peripheral  ganglia.     The  sympathetdo  nervous  system 


Tia.  S.— XciAiPoLAR  CiLL  or  Fikbt  Ttfe.     OeU  of  Deltcr,   Tlie  contiiittous  Itoe  Is  tbe 
neurAxon  (Van  Oehucbtea). 

is  made  up  very  largely  of  nerves  from  the  cerebro-spinal  centres. 
Motor  fibres  pass  out  lirough  the  anterior  roots  of  the  spinal  cord, 
sensory  fibres  arise  from  the  posterior  spinal  ganglia,  and  both  pass 
in  part  to  the  peripheral  ganglia  aud  the  viscera  direct,  and  part  to 
cells  in  the  vertebral  ganglia,  with  which  they  are  connected.  The 
ganglionic  system  contains  also  nerve  cells  of  its  own,  which  ar^ 
however,  in  dependence  in  the  main  upon  influences  from  the  cere- 
bro-spinal centres. 
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The  General  Histology  of  the  Nertous  System. 

The  nerve  cells  form  the  central  body  of  the  nenron  and  are 
minute  objects  varying  much  in  size.  The  largest  are  .1  mm.  (^^in.) 
in  diameter  and  are  almost  visible  to  the  naked  eye.  The  smallest 
are  ,tn  (^^^  inch)  in  diameter;  so  that  the  average  diameter  is 
rather  greater  than  that  of  a  white  blood  cell.     In  shape  nerve  cells 


Pro.  4— UuunpouH  Cbu,  or  Second  Tips.    Cell  of  Golgl.    The  ueuraxon  Is  glTen  off  at 
the  base,  eooa  dividing  and  subdividiug  (Van  Gehuobteiij, 

are  for  the  most  part  irregularly  spheroidal,  but  some  are  pyramidal, 
others  spindle  or  flask  shaped,  and  others  globular.  They  all  fjive 
off  one  or  more  fine  processes  or  poles,  and  hence,  in  accordance  with 
the  number  of  these,  the  nerve  cells  are  often  spoken  of  as  multi- 
polar, bipolar,  or  unipolar. 

In  most  cells  oue  of  the  processes  is  continued  on  a  long  way  and 
finally  becomes  a  nerve  fibre.  This  process  is  called  the  axis  cylin- 
der, or  neuraxon  (Figs.  3  and  4  and  plate).  The  other  piocessps 
are  relatively  short  and  are  called  protoplasmic  processes,  or  thn- 
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flnti's.  The  nerve  cell,  then,  is  a  protoplasmic  body  giving  off  sev- 
eral dendrites  aud  usually  a  single  neuraxon,  the  whotf^  fuimiu^;  the 
neuron.  The  dendrites  branfih  off  irrej^ilarly  and  Biibdivide,  but 
never  anastomose.  In  some  parts  of  the  nervous  system  they  liave 
upon  t,htau  little  nodules  or  buds,  and  in  the  cerebral  and  ccreljellai 
cortex  these  are  so  numerous  as  to  give  them  the  appearance  of  hud- 
ded  stalks.  The  denddtes  are\isiialty  not  very  long,  but  in  enme 
cells  they  extend  a  very  great  way,  reaching  many  timea  the  diam- 
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ns.  a.— Kntvi  f^Li.  DP  PosTKRioK  l^riRAi.  UjiNocioji  ui>  A  Fxou  {tcrvfttly  miirtiincd). 
ttenrlBit  nuel<»u>.  nttckolufl:  ]iisi  t«  Uio  kn  of  tbeas  Is  Uw  oantrosome.  Tlw  du-k  masMs 
tn  ttie  chremoptiiUo  k^UiuIm  (Lenhonaek) 


efcer  of  the  cell.  The  axis-cylinder  process,  orneuraxon,  is  priven 
off  directly  from  the  body  of  the  oell,  as  a  rule.  It  verj'  soon  be- 
comes clothed  with  a  thin  shealh  (juyeliu  sheath),  and  as  it  jiasses 
along  gives  off  branches  at  right  angles,  which  form  what  are  known 
as  the  eollaterah.  The  neuraxon  and  collaterals  finally  end  by 
epIittinR  up  into  a  number  of  fine  brunches,  which  lose  their  myelin 
sheath  and  form  the  riid  brush  or  terminal  arftorlsnth/n.  The  axis- 
cylinder  process  or  neuraxon  does  not  anastomose  with  other  cells 
either  tlirough  its  owq  end  brush  or  through  the  end  brushes  of 
its  collaterals.  The  end  bniahes,  however,  pass  in  among  the  den- 
drites of  other  cells,  and  sometimes  closely  surround  the  cell  body. 
In  this  way  one  neuron  comes  into  very  Lutimate  relation  with 
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others,  but  there  is  never  any  true  union.     £ach  neuron  of  the  ner- 
vous system  is  an  independent  unit. 

There  still  remain  some  important  facts  to  be  stated  regarding 
the  intimate  structure  of  the  cell  body  proper.  This  is  composed 
of  a  semifluid  albuminous  substancej  somewhat  like  the  white  of 
an  egg,  and  spoken  of  in  a  general  way  as  protoplasm,  or,  more  spe- 
cifically, as  the  cytoplasm.  "Within  this  lies  the  nucleus  and  within 
the  nucleus  a  nucleolus.     The  body  proper  ia  not  homogeneous,  but 


Fio.  0.— Multipolar  Cell.    Pigment  ia  mbd  at  d. 


is  made  up  of  a  network  of  fine  granular  fibres,  within  the  meshes 
of  which  is  a  transparent  viscid  fluid  called  the  2>uraplasvi.  This 
threadlike  network  contains  in  parts  granular  masses,  known  as  the 
chromophilic  granules  (Nissl),  which  stain  deeply  with  aniline  dyes. 
While  most  nerve  cells  have  these  {granules,  some,  such  as  the  gran- 
ule cells  of  the  cerebellum,  do  not.  Tlie  nerve  cells  which  do  staiu 
and  have  the  chromophilic  granules  are  called  soniatocliromes,  the 
others  are  called  karyochromes  (Nissl).  The  clnomophilic  granules 
are  arranged  differently  in  cells  of  different  function.  They  are  be- 
lieved to  contain  the  nutrient  substance  of  the  cell,  while  the  homo- 
geneous paraplasm  is  the  conducting  and  functioning  part  (Fig.  5 
and  plate).  The  cell  body  usually  contains  a  little  pigment  (Fig.  R). 
The  nucleus  of  the  cell  is  a  small  spherical  body,  which  is  also 
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made  Dp  of  a  reticulated  structure  known  as  the  chromatin  network^ 
because  of  its  taking  up  dyes  and  staining  very  intensely.  Besides 
this  network,  however,  there  is  a  finer  network,  which  is  similar  to 
that  in  the  body  of  the  cell,  and  which  is  known  as  the  linin  net- 
work. The  chromatin  is  practically  identical  with  nuclein.  Witbin 
the  nucleus  is  a  smaller  body,  known  as  the  nucleolus,  which  stains 
still  more  intensely, 

Kerve  cells  are  not  inclosed  in  capsules,  excepting  those  of  the 
posterior  spinal  and  vertebral  ganglia. 

Central  JServe  Cells. — There  are  three  kinds  of  central  nerve 
cells,  that  is,  cells  lying  in  the  brain  and  cord,  and  they  are  classi- 
fied la  accordance  with  the  peculiarities  of  the  axis  cylinders  (neu- 
razons)  into: 

1.  Cells  of  the  first  ^pe,  or  cells  of  Deiter.  These  are  the  kind 
just  described  above,  and  they  form  the  gceat  mass  of  nerve  cells. 
The  neuraxon  is  continued  as  a  nerve  fibre  (Fig.  3). 

2.  Cells  of  the  second  lype,  or  cells  of  Golgi.  In  these  the 
axis  cylinder  soon  gives  off  numerous  collaterals  and  quickly  splits 
into  a  number  of  fine  branches.  None  of  these  branches  ends  in 
becoming  a  nerve  fibre  and  none  travels  far  from  the  cell  body 
(Fig.  4). 

3.  Cells  of  the  third  type,  cells  of  Cajal.  In  these  there  are 
two  or  more  neuraxons.  They  are  found  in  the  superficial  layer  of 
the  cerebral  cortex. 

Peripheral  Nerve  Cells. — The  cells  of  the  peripheral  nervous 
system,  resemble  fundamentally  the  central  nerve  cells,  but  undergo 
some  cbanges  in  order  to  adapt  themselves  to  their  peculiar  func- 
tions. Thus  the  cells  of  the  posterior  spiual  ganglia  have  quite 
peculiar  anatomical  characters.  They  are  rather  large  in  size,  being 
from  29  to  CO.-x  (^JLj.  to  -g^-^  inch).  They  are  spheroidal  in  shape  and 
have  one  process,  which  speedily  divides  in  two,  in  a  T-shaped 
fashion.  They  are  surrounded  by  an  endothelial  sheath,  which  is 
analogous  to  the  myelin  sheath  of  the  nerve  fibre.  The  cells  have 
one  large  nucleus  with  a  nucleolus.  The  body  is  composed  of  short 
granular  fibres,  which  are  arranged  in  a  somewhat  concentric  layer.  * 

•In  the  centre  of  this,  in  invartebrateflnnd  the  lower verU'brates  at  leaat,  1b 
abody  which  is  called  a  centroBome.  This  is  a  minute  object  which,  as  a  rule, 
lies  outside  though  near  the  nucleus,  and  is  surrounded  by  s  radiating  area  of 
granules,  known  as  the  centrospherc  or  attraction  sphere.  It  may,  however, 
lie  within  the  nucleus.  The  centrosoino  is  believed  to  be  the  especial  organ 
of  cell  division,  and  the  dynamic  centre  of  the  cell  (Fig.  5).  The  spinal 
ganglionic  cell  in  the  mammal  Ib  unipolar;  in  the  lower  vertebrates  it  is 
bipolar.  Ithaslieen  shown  that  these  two  poles  have  in  higlier  vertebrates 
simply  become  fused  into  one. 
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The  nerve  cpILs  of  the  symtrnthettn  or  rcrtobral  gauglia  aro  very 
Kke  the  central  nerve  cvlh  in  tho  anterior  hoi-OH.  Tliey  a:-e  multi* 
(loliir  iu  shape  and  have  deudrites  and  a  upuraxon.  The  neuraxon 
goes  to  other  neighboring  culls,  or  it  paMatfa  on  and  becDuifs  a  tilire 
of  Kemak.  The  cell  is  surrounded  bj  a  conneetive-tissne  capsule 
lined  Tith  endothelium,  like  those  of  the  poatoi-ior  spinal  ganglia. 
The  peripheral  or  terminal  sympathetic;  nerve  colls  lying  in  the 
viscera  reaemble  those  of  the  vertebral  ganglia.  The  cells  of  the 
special  6«iu«  organs  Lave  many  peculiarities  of  shape  and  structure 


■^ 


p,  iHritHurluin;  n.  iwvtd  fibres  couatiturtoji  •  uert e  buudla  or  f Moiculus  lu  craaa^MvlloD ; 
/.  tet  Ufvn«*urrauitillag(lM  ti«r*e  (Klolii), 


bnt  they  are  all  developments  of  the  same  model.  In  the  retina 
»nd  olfactory  bulb  there  are  cells  without  axis  cj'lindera  (spongio- 
blasts of  Gijal  and  {jraiiuh's  of  olfactcjry  bulb). 

Kerve  cells  are  classified  in  a<.Tordan(;e  with  their  shape  and 
number  o£  processes.  The  multipolar  c^U  is  the  cumtuon  type  and 
is  found  throughout  the  brain,  cord,  and  sympathetiir  ganglia.  Hi- 
polar  cells  are  foimd  chiefly  in  the  oohiinu  of  Clark  of  the  spinal 
cord;  and  unipolar  cells  in  the  posterior  spinal  ganglia.  Smalt 
DUi'lear  cells  and  flask-shaped  or  Purkiuje's  cells  ate  fuund  in  the 
cerebellum.  Itesides  these  there  are  described  in  the  biaiu  cartex 
angular,  granular,  pyramidal,  globose,  and  spindle  cells. 

Tiik  neuvk  fiiikks  of  the  nerve  centres  aro  found  chiefly  in  the 
white  tissue  or  white  matter.  la  the  periphery  they  form  the  nerve 
projier  of  gross  anatomy.  The  peripheral  nerve  is  comijoaed  of 
bundles  of  nerve  fibres  called  nerve  fasciculi  (Fig.  7).  It  is  sur- 
rounded by  a  connectire-tisaue  sheath  called  the  sheath  of  Henle, 
or  epineurium.     From  this  sheath,  connective-tissue  fibres  pass  in 


the  nerve  fibr«8  liave  no  such  sheaths,  but  are  supported  by  a  con- 
nectivo-ti.«»ie  anil  neuroglia  framework. 

The  nerve  libre  is  a,  loug  fine  strand  of  tissue  var^-ing  in  tiiameter. 
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It  may  b«  white  or  gray,  actwrclin^'  to  its  sCructore.  It  is  oompostMl 
from  witbiu  out  of  (1)  an  axis  (-yliiider,  (2)  u  niyelin  sheath,  and 
(3}  a  neurUeiuiua.  1,1)  The  uxu  cylhuier  is  tbe  essential  part  of 
the  nerve.  It  is  the  prolongation  of  one  of  the  processt'S  of  a  nerve 
cell  xaA  consists  of  protoplasm.  H  is  itsflf  maile  up  of  fin*?  hbrillfe 
(primitive  fibnlltt)  which  nm  longitudinally.  By  means  of  ro- 
agenta,  a  transverse  striation  can  be  seen  also.  (2)  The  mtfelln 
theathf  mediiiiartf  shetith,  or  sheath  of  Schwann,  suri'onnds  the  axis 
cyliuUei'.  It  is  compoaed  uf  a  seuiiSuid,  fatty  substaiK-e,  which 
chemically  coiiAista  of  le<:ithin,  neurin,  and  some  choleitterin.  It 
varies  much  in  thickness,  and  this  is  the  principal  cause  of  the 
different  sizes  of  nerves.  The  myelin  ahoatti  is  int4'miptcd  at  i-eg- 
ular  it)tei'\'als  hy  oonstrictioDS  called  the  "  nodes  of  Ranrier. "  These 
coostrictions  involve  the  myelin  sheath  alone.  The  axis  cylinder 
passes  throug-h  and  tbe  outer  sheath  (neurilemma)  pattaca  over  it. 
There  is  a  little  frranular  matter  at  the  point,  called  intercellular 
eement.  Tbe  nerve  Hbrea,  if  they  divide,  always  do  so  at  a  node 
(Fig.  11).  Tbe  {tart  between  tvo  nodes  is  called  a  nerve  ee^ent. 
In  each  segment  there  is  an  oral  nucleus  embedded  in  tbe  myelin 
sheath.     The  nodes  are  about  I  mm.  apart. 

The  myelin  sheath  is  probably  developed,  like  the  axis  cylinder, 
from  tbe  epibtast,  and  is  closely  related  untritloually  to  the  axis 
cylinder,  which  it  protects  and  isolates.*  (.1)  The  nenrllnnma  or 
primitive  slfftth  is  a  delicate  homogeneous  covering  fonning  the 
outermost  sheath  of  the  nerve.  It  is  of  connective-tissue  oiiRin. 
The  sheath  is  absent  in  the  fibres  of  the  central  nervous  system 
and  in  some  tibres  of  ttie  |>eripbery. 

VariatitJiiJi  in  ihe  Tijpti  of  Flbi-es. — In  accordance  with  the  ac- 
raitgemeut  of  the  slieaths  of  the  nerve  fibres,  several  kinds  are 
described.     The  principal  types  are  the  medullatcd  and  non-meduh 

Mr4uUat^4  wtrvejihrt-js  make  up  the  bulk  of  the  whitfl  matter  of 
the  brain  and  cord  and  cerebro-Bpiual  nerves.  They  conslet  of  a 
myeliD  sheath  and  axis  cj-liiuler,  aud  luay  or  may  not  h:»vp  a  neu- 
rilemma. Fibres  with  myelin  sheath,  but  without  a  neurilemma, 
make  up  the  white  matter  of  the  central  neiTOUS  system. 

SmfmeKlNUatnl  Jihtvs,  or  fibres  of  Remak,  occur  principally  in 
the  sympathetic  system,  but  they  are  also  found  in  the  cerebro* 


*  ButwfCD    il  HQil   the  axis  eyliuder  MauUincr  dcarrihrg  a  memlmtnoua 
•beoih  (Rxis-cyllnilt.-rsliL'utbK     Auolber  slicalti  Is  said  \u  be  betweea  it  and  ^ 
the  ueurltetnmft  (muJuUary  nbt-nlliK     By  mcana  of  certain  rcagcnUi,  obllqiiv 
lin«8  (inciaures  of  ^IjHiidl)  or  it  reticular  iipiH'artLuue  umy  tic  dovuloped  (uet- 
work  of  Gedv«lst).     Theae  appenniucesBru,  t>vrliups,  arUSclal. 
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Spinal  nerves.  They  are  grayish  and  faintly  striated,  and  consist 
of  axis  cylinders,  with  a  thin,  homogeneous,  nucleated  sheath  lying 
directly  upon  them.  This  sheath,  however,  cannot  often  be  demon- 
strated (Schaefer). 

Naked  axis  eylinders  Eire  found  in  the  peripheral  terminations 
of  nerves  as  well  as  in  the  brain  and  cord. 

Sixe. — The  nerve  fibres  are  of  two  kinds  as  regards  size.     The 


Fia.  n. 


Fia.  IS. 


Flo.  IS.— NoK-MBDDiXATVD  Nkrvk  Fibbc.    n.  Nucleus:  b,  etrtatloDR. 

Fia.  18.— DlAOIUJI  BBOWIND    THE    NinRON  AMD  MoDB  ot  CoHNICTIoK  BETWKKK  NbrvE 

Units  thboudhout  thb  Nkrtous  System.  1,  Kerve  cell;  8,  neirous  process;  3,  col- 
Utentl;  4,  end  bnuh;  B,  nerve  cell. 

small  fibres  are  about  2,u  or  ■jy}|.p-n.  inch  in  diameter,  the  large  20// 
or  -j-gViT  inch.  The  small  fibres  are  connected  with  smaller  cells, 
and  either  run  a  shorter  course  or  are  distributed  to  the  involuntary 
muBcular  fibres  of  the  blood-vessels  and  viscera.  The  motor  fibres 
are  larger  than  the  sensory.  These  fibres  and  those  of  the  nerve 
roots  have  no  neurilemma,  but  are  surrounded  with  neuroglia  tissue. 
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They  always  end  in  a  brush-like  plexus  of  primitive  fibrils,  which 
surrounds  the  nerve  cells  in  a  network. 

The  peripheral  nerve  fibres,  except  the  optic,  have  no  neuroglia  j 
they  terminate  in  fine  fibrillee  among  epithelial  cells,  or  in  special 
end  organs. 

Connections  of  Nerve  Cells  and  Nerve  Fibres. — One  nerve  cell  is 
never  counected  directly  with  another,  so  far  as  anatomical  investi- 
gation can  show.  One  nerve  process  becomes  an  axis  cylinder,  re- 
ceives a  myelin  sheath,  gives  off  collaterals,  and  finally  breaks  up 
into  a  fibrillary  "  end  brush"  surrounding  a  cell,  but  not  passing  into 
it.  There  is  physiological,  but  no  apparent  anatomical  continuity 
(Fig.  13). 

The  Neuroglia. — The  supporting  tissue  of  the  peripheral  nerves 
is  connective  tissue  only ;  that  of  the  central  nervous  system  is  oon- 


Fio.  H.— Nbcboolia  CaLLB. 


nective  tissue  and,  in  addition,  a  peculiar  substance  called  neuroglia. 
The  neuroglia  or  supporting  tissue  of  the  nervous  centres  is  derived 
from  the  epiblast.  It  is  composed  of  cells  with  very  numerous  and 
finely  ramified  processes,  which  make  a  supporting  network  about 
the  nerve  cells  and  fibres  (Pig.  14).  The  neuroglia  cells  are  some- 
times known  as  "spider  cells."  They  differ  somewhat  in  size  and 
shape,  but  not  in  general  characteristics.  The  cell  body  is  composed 
of  granular  protoplasm,  lying  in  which  is  a  large  nucleus,  within 
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vhicli  is  the  uucleolus.  The  bod}-  of  the  cell  is  small  !□  amount  in 
proportion  to  the  imcleus.  The  hbrillary  processtrs  foiin  a  felt-tike 
netia'ork,  and  in  regions  whe™  there  la  m\ich  Deoroglia  tiasiie  this 
looks  like  a  honiogeueous  matrix.  It  is,  however,  made  up  of  the 
fine  ^brilfi.     These  coiiuect  with  the  walls  uf  the  blood-vessels. 


ATP     VTP 
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I  r:    i:.  Fia  It, 

Fin.  Ilk— ARTXun  or  scunc  Nehvk  C<^'bM-  a#u  Luauj. 

no.  ]Q.~VBNOL-a  SirrfLTOvPusTxaioR  T1«iaL  Niktk.    iV,  Netve;  ATP.Uterfl  VTP, 
mo:  MJPt  miUKlo:  it,  vein*  lo  muade:  C,  £,  t«iD«toner*«  (Qiifain  nud  Ijcjftra). 

WcigArt  has  Khown  that  tbe  processes  become  changed  {n  their 
cliemical  and  physical  f:iiaraeter,  so  that  they  take  a  different  stain 
from  that  of  thecellliody  itself,  and  thus  form  a  really  separate  Btnic- 
ture  (Plate  I.,  Kig.  7 f.  Ja  inflammatory  ronditious  tlie  cells  multi- 
ply, swell  up,  and  aasisC  in  carrying  off  irritating  produotB  (^scaven- 
gvr  cells  of  L(!vris).  Neuroglia  tissue  is  richly  deposited  about  the 
centra]  canal  of  the  spinal  cord,  beneath  the  ependyma  of  the  veu- 
tricles,  aud  beueaLh  the  pia  mater  of  the  biain  and  cord.     The  epi- 
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thelial  cells  of  the  central  caaal  and  ependTtna  of  the  T^ntrioles 
send  (Inwn  fin«  processes  which  form  a  minor  part  of  the  support- 
ing framework. 

The  Nox-xkbvous  Tiasves—The  JJfoorfivww/^.^The  peri- 
phentl  tierces  are  richly  8upj»lied 
with  blood.  Each  ntrvp  receives 
arterial  supply  from  many  differ- 
ent braiiuhea,  hut  always  from 
the  Bame  generul  source.  The 
art»ry  passes  to  the  oerre  sheath 
obliquely,  theu  dirides  dichoto* 
mously  and  sends  bronchea  a  long 
liistHnce  up  and  <lown  ou  the 
sheath.  It  may  pierce  the  sheath, 
howerer,  first,  and  theu  divide, 
as  above  described.  The  dichoto- 
moua  branches  send  off  arterioles 
and  capillaries,  vhich  form  plex- 
uses about  the  ner\-c  fascicles. 
These  aro  "the  iiiUTfasciculiu' 
arcades."  The  arteries  subdivide 
in  such  a  way  as  to  prevent  suii- 
den  impact  of  a  large  blood  stream 
iuto  the  iissiifl  of  the  nerve.  In 
this  respect  the  nerve  circulaliun 
resembles  that  of  the  brain  an<i 
cord.  The  veins  subdivide  di 
chotoBiousIy,  like  the  arteries- 
They  freely  anastomose  with  th-- 
miuicular  veins,  so  iJuit  nmaculsir 
action  helps  uenx'  circulation. 
The  veins  of  the  miperfiL-ial  uervc^ 
conneet  with  those  of  the  denp 
nerves  (See  Figs.  15,  16,  17). 

Tlie  blood-vessels  o[  the  s]iinal 
cord  and  brain  will  be  describi^l 
later. 

emphatic  vessels  and  .spn.  .-> 
ind  in  the  epineurium  mxi 
perineurium.     There  ore  no  dis 
ttnct    lymphatics     in     the     fas 
eieuli,  but  lymph  spaces  pivbivbh 

^^  or  AUBlia  IQBlmf  AU>  hMiAM}. 
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Thb  NEimowTa  AacniTECTiiRR  or  the  Kervous  System. 


Having  desoriboil  tht>  component  parts,  I  sliall  now  sLow  the 
way  in  which  th«?so  parts  arc  armngp<l  to  form  the  nervous  system. 

The  nervous  system,  aa.  already  shown,  is  rdtiiposed  of  single 
nervo  units  that  are  called  /((JuiMHJt,  and  the  neuron  is  matle  up  of 
a  cell  body  and  uiimerous  processuii,  ou«  of  which,  is  thu  ueuraxon, 
th«  others  the  dendrites. 

The  neuraxon  has  always  tlie  function  of  carrying  impulses 
away  from  th«  cell;  it.  is  a  ecllufugal  fihre;  the  dendrites,  how- 
ever, briug  impuliies  to  the  cell,  iiud  are  cellupetal  in  funeticiD.  The 
deudrites  are  in  coiitai-t  with  end  brushes  of  the  ueiu-axoiis  of  other 
cells,  and  in  this  way  rceeivc  the  nerve  inipulso  and  transmit  it  to 
the  cell  body.  Tim  nervous  syKteni  is  thus  a  nuuss  of  tieuruas 
which  are  packed  closely  together,  and  fomi  with  eoeli  other  most 
intrirat*  ndtitiuns,  but  never  coiiuect  directJy  one  with  auothci'. 
^o  Derve  fibre  or  dendrite  of  one  cell  anastomoses  with  that  of  *Ji' 
other,  as  bluod-vessels  do,  £ach  neuron  is  absohitely  anatomioally 
independent. 

It  is  the  purpose  of  this  neuronic  mass  to  receive  impulses  from 
within  or  witliout  the  body,  to  transfer  and  modify  them,  and  to 
send  out  iiupulst's  in  such  way  as  properly  to  control  the  vital  func- 
tions and  keep  the  individnjil  in  proper  harninuy  with  his  environ- 
ment. The  nervous  system  is  a  K'cat  receiving,  regulatiug,  oon- 
trulliiig,  atid  discharging  maehinc,  the  machinery  being  the  neu- 
rons, the  force  that  works  in  it  being  called  nervous  energy-  The 
nerve  oella  are  the  i*eservoir8  and  direct  generators  of  this  force, 
while  the  dendrites  and  ncuraxons  receive  and  distribute  it.  The 
nerve  celts  are  massed  together  for  the  most  part  in  the  brain  and 
spinal  cord,  forming  the  gray  matter,  while  the  nenraxons  as  dis- 
tributors make  up  the  whitu  matter  and  tlie  crani.'d,  spinal,  and 
sympathetic  nerves.  Ifc  is  convenient  to  make  a  division  therefore 
into  the  central  nervous  system,  or  cerebro-spiual  axis,  and  tlie 
peripheral  nervous  system,  which  iuchides  the  cranial  and  spinal 
nerves  and  the  sympathetii;  nervous  system.  Since  tlie  nerve  Sbres 
of  the  brain  and  eord  are  white  in  texture,  while  the  cells  in  mass 
are  of  gray  tolor,  it  is  very  ea-iy  to  distinguish  the  deposits  of  cells 
from  the  libres  and  thus  make  subdivisions  of  the  central  nervous 
tissue.  One  portion  nf  this  gray  matter  is  found  deposited  in  the 
centre  of  the  spinal  cord,  extending  itp  to  the  floor  of  the  medulla, 
thence  unilerneaih  and  around  the  aqueditot  of  Sylvius  to  the  floor 
uf  the  third  ventricle.     This  is  called  the  central  gray  matter.     Au* 
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Other  deposit,  much  larger  in  iiniount,  covera  ihe  whole  of  the  eere- 
bmin  and  cerebellum,  :u)J  foiins  the  tteroliral  anil  ettr^belliU'  coi'tcx. 
Smaller  deposite  make  up  the  grent  basal  t;aDj.'li:i,  corpus  striatum, 
cptic  thalamus,  auJ  corpora  quadrijjemina,  besides  several  gmall  de- 
posits (the  Hinall  basal  ganglia),  such  a.s  Liiys'  l>ocIy  and  the  red 
nucleus. 

TliQ  jHTiphvial  nervous  fiyslcm  coiiUiina  nerve  cells,  as  well  a& 
fibres.  Their  atiatoiniciilai-nuigement  is  easily  uuilerstood,  but  their 
relation  to  the  central  nervous  system  is  less  simple  and  ha3  only 
receutly  been  made  out. 

Most  of  the  nerve  i^lls  of  the  periphery',  aside  from  those  in  the 
special  sense  organs,  like  the  eye  and  nose,  have  been  considered  to 
belong  lo  a  kind  of  special  or  "  sy  mpiitlietic"  nervous  system. 
There  is  no  harm  in  iising  this  nouieuelatiire,  pro\ided  it  is  un- 
derstood that  this  system  is  really  a  part  of  the  rest  of  ihe  ner- 
vous systtan  and  not  in  any  sense  an  independent  meebnniiuu. 
The  peripheral  nrrve  culls  of  this  syslreni  are  collected  in  two  dis- 
tinct groups-  One  is  made  up  vi  the  vertebral  and  cranial  ganglia 
of  the  sympatbftk-,  and  the  second  u£  the  periphtral  ganglia  of  the 
aympathetic,  snrh  as  the  (lells  of  the  plexus  of  Auprharh,  Meissner, 
and  the  various  interstitial  gan<;1ia  of  the  glands  and  muscles. 

I  eouie  uow  to  a  description  vi  the  general  arraugement  of  iheao 

ious  nerve  units;  and  here  I  must  suppose  that  my  reader  has 
"»  ktiuwledge  of  the  oitlinary  anatomy  of  the  suhjent. 

The  nerve  cells  of  the  ganglia  on  the  posterior  spinal  roots  fui- 
nisli  tlie  l)est  startiug*point  in  an  attempt  to  trai-e  out  the  connec- 
tions. These  cells  give  off  a  single  process,  which  quickly  divides 
ia  a  T  shape.  One  branch  of  the  T  piisses  peripherally  through  a 
nixed  spinal  nerve  to  the  skin,  foi-ming  a  sensoi-y  nerve.  The  other 
passes  centrally,  ent-ers  the  spinal  cord,  and  breaks  up  into  little 
filaments,  which  surruund  a  nerve  cell  in  the  posterior  horu  or  auid- 
ogous  nuclei.  This  forms  the  first  or  outer  sensory  neuron.  The 
other  branch  of  the  sinual  ganglion  cell  which  went  to  the  periph- 
ery aa  a  sensory  ner\*e  was  its  lientlrStp,  or  protopl  atonic  process, 
which  haa  evolved  into  a  sensory  ni^rve  and  is  /•••itnprTni  in  funo- 
tion.  The  other  process  ia  the  uem-axou  pruper  and  it  ia  c*:!tttjurfai^ 
carrying  impulses  away  from  the  ganglion  cell  into  the  cord. 

Tlie  nextneuron  begins  as  a  cell  in  the  posterior  horn,  or  in  like 
pvts.  It  sends  a  ncuroxon  up  the  spinal  cord,  a  collateral  branch 
passe-s  to  the  cerebellar  cortex,  while  the  direct  fibre  snrronnds  a 
cell  in  the  optao  tlialfimus.  This  fonns  the  second  sensory  neuron. 
The  cell  in  the  thiiliinuis  gives  nfF  a  nenrnxdn  which  passes  to  the 
grmjr  matter  of  the  cerebral  vortex,  and  here  it  either  directly  affecta 
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the  cells  in  this  region  or  does  it  through  the  mediiun  of  anoUier 
shorter  neuron,  which  is  called  "associative." 

Thus  each  sensory  impulse  from  the  periphery  reaches  the  con- 
scious centres  of  the  brain  by  passing  along  three  or  four  neurons. 
The  primary  neuron  in  all  cases  lies  mainly  outside  the  central 


Flo.  1&— DuoBAM  SHownta  thi  AuuiraBMm  or  tbi  Nzuwnra  or  VMXrm  tten  » 
TBB  AmoBiRonmi  or  tsi  Nbevoitb  Biwrmit.  M.  Haurotu  L  and  JL,  Motor  oMirons;  & 
UruTKnuL.  U.,  JU,  MusoiT  tMuroni;  A.  Neuron,  amocMJto  or  oommlnonl  i 


nervous  system  and  forms  a  sensory  nerve.  The  sensory  nerres  do 
not  therefore  ariae  in  the  cord  or  medulla,  but  have  their  *M^im>l 
nuclei  there. 

The  neurons  of  the  brain  cortex  cannot  y«t  be  dbtisctly  elsssi- 
fied,  and  I  shall  not  attempt  it  here  at  all.  The  matter  will  be 
brought  out  more  fully  in  connection  with  the  anatomy  of  the  braiii. 
It  is  sufScient  to  say  that  nerve  units  otmuect  together  the  cere- 
bellum and  cerebrum  with  the  basal  ganglia,  the  frontal  lobes  and 
the  cerebellum,  the  two  hemisphfires  of  fhe  cerebrum,  and  diiSereut 
areas  of  the  cerebral  cortex.  Leaving  otrfc  of  cousideration  these 
neurons,  which  are  largely  p^chio  in  fonoMo^ 
large  motor  cells  in  the  central  otaiToIntkB 
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send  dovm  Dcuraxona,  vhich  pasfl  into  the  spinal  cord  and  flurround 
the  culla  of  the  auterior  burus.  Ttiey  form  the  primary  or  central 
motor  ueuroDS.  The  anterior- bora  cells  eeud  off  ueuraxous,  wbieh 
pass  out  tliryunh  the  anterior  loots  and  thence  to  the  voluDtary 
muscles.  These  are  the  secondary  or  [leripheral  motor  neurons. 
fi«sidpa  this  thore  are  groups  of  cells  in  the  lateral  horns  and  cen- 
tral parte  of  the  spiual  cord  which  neitd  oR  neuraxons  that  also  pass 
through  the  anterior  roots,  but  they  leaye  the  cerebro-spinal  nerves 
and  euter  the  vertebriU  sympathetiu  ^aiiglia^  Here  they  iu  part 
surround  the  celln  of  tliese  ganglia  and  have  their  terminals  there. 
These  sympathetic  ganglion,  cells  in  turn  senA  neuraxons,  which 
paas  in  the  Hymputhetic  nerves  to  tlio  peripheral  ganglia,  where 
they  meet  a  third  group  of  neurons.  They  also  connect  with  the 
other  ganglia  oE  their  own  clasA  and  aeiid  ueuraxous  through  the 
posterior  spinal  roots  to  the  cord.  It  is  not  known  with  what 
neuroDS  higher  iqi  in  the  nen-e  centres  the  latei-al-horn  cells  are 
eoonected,  but  probably  with  colls  in  the  thalamus. 

Such  in  outline  is  the  neuronio  architecture  of  the  nervous  sys* 
tern.  I  do  not  attempt  bete  to  work  out  the  neurous  of  the  special 
HUMS,  uor  to  introduce  the  spiual -cerebellar  nenron.  This  will  be 
done  later.  It  is  sufficient  to  say  that  the  stiidieg  in  this  direction 
show  a  marvellous  harmony  as  well  as  be-auty  in  nature's  scheme. 

The  neuronic  architecture  is  shown  iu  ih^  accompanying  dia- 
gram ^i-ig.  IS;. 
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The  nerres  which  run  between  ner\*e  centres  and  end  organs 
ty  impulses  liotii  ways.  They  are,  therefore,  dividinl  mto  the 
afferent,  cen&ipetal  or  in-going,  and  ejffrrenJ,  centrifugal  or  out- 
going. The  old  division  into  motor  and  sensoni'  nerves  will  not 
answer,  for  we  know  that  there  are  many  out-going  nerves  which 
are  not  motor.  The  offerent  nerves  are : 
1.  The  sensory,  including: 

Nerrea  of  guncral  [  Potn  nerves  or  puhic  nerves,  beat  anil  cold  or  ihcimie 
eeoMttom.  (     nerveg. 

f  Contact. 
Tftorik.  tncludlDgJ  Presanre. 
( Locnliiy. 
Nervra  nf  muaculu  acrm, 

Niirvra  of  special  seoac  of  ameU,  siglil.  usto.  Itt^riiig. 
aad  apecc. 


VtfTS  of  Special 
MDUlion. 


2.  Gxcito-reflex  nerves. 
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.The  efferent  nerves  are: 

1.  Motor  nerves,  going  to  voluntary  or  striped  muscles,  heart 
muscle,  smooth  muscle,  including  the  vaso-conBtrictor  and  dilator 
nerves. 

2.  The  secretory.  These  act  upon  glands.  Impulses  to  the  blood- 
vessels (vasomotor)  generally  accompany  the  secretory  impulses. 

3.  The  trophic. 

4.  The  inhibitory.  These  nerves  control  muscular  movements, 
secretion,  perhaps  also  nutrition. 

We  must  admit  that  afferent  and  efferent  impulses  take  place 
also  between  end  organs  and  certain  (so-called)  sympathetic  ganglia. 
In  other  words,  the  cetebro-spinal  axis  is  not  always  the  centre. 
But  these  subordinate  and  peripheral  centres  are  normally  in  con- 
nection with  the  spinal  cord  and  may  be  influenced  by  it  or  by 
higher  parts. 

There  are  also :  Intercentral  or  commissural  neurons,  which  con- 
nect diffeient  parts  of  the  cerebro-spinal  system  together.  Some  of 
these  connect  symmetrical  parts  on  each  side  together.  They  have 
co-ordinating  function.  Others  connect  higher  with  lower  centres. 
These  latter  are  made  up  of  ascending  and  descending  fibres. 
Higher  centres  send  down  impulses  by  the  latter,  which  may  stimu- 
late or  inhibit  lower  centres.  In  the  peripheral  nervous  system  we 
have  also  end  organs.  These  are  delicate  and  in  some  cases  complex 
arrangements  of  the  nervous  and  other  tissue  at  the  periphery  of 
the  nerves.  Their  object  is  to  allow  the  nerves  to  be  irritated  by 
special  stimuli  which  would  not  otherwise  affect  them,  e.g.y  light  or 
sound.  Their  object  is  also  the  proper  utilization  of  efferent  im- 
pulses upon  other  tissues.  There  are  end  organs,  therefore,  for 
both  sensory  or  afferent  and  for  efferent  nerves.  The  end  organs 
of  the  afferent  nerves  are — eye,  ear,  taste  buds,  corpuscles  in  the 
Schneiderian  membrane,  various  tactile  cells  and  bodies,  the  space- 
sense  organ. 

For  the  efferent  nerves — neuro-muscular  corpuscles  in  the  volun- 
tary muscles,  local  ganglia  about  the  arteries,  local  ganglia  in  the 
glands.  Trophic  end  organs  are  not  known.  In  many  cases  the 
end  organ  is  nothing  but  the  terminal  fibre  of  the  nerve.  This  loses 
both  medullary  sheath  and  neurilemma,  leaving  only  the  axillary 
cylinder.  It  then  splits  up  into  a  terminal  plexus,  or  else  without 
splitting  passes  between  and  around  the  cells  which  it  is  to  affect. 

The  nerves,  centres,  and  end  organs  thus  described  may  be  ar- 
ranged in  mechanisms,  each  mechanism  subserving  a  special  func- 
tion. These  form  the  v^crhaniisms  of  the  nervous  system  proper,  and 
those  of  the  other  organs  of  the  body. 
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Th«7  may  he  classified  somewhat  as  follows: 


Cerebro* 

spin  si. 


Viacertl 

mechaniima. 


I.  The  p»yrliicnl  tnerbaDistu. 
n.  The  Hiilomatic  ni?chaaisiii(i  or  tbe  mecbaDism  of  Inber 

ilwl  ftiid  acqtiirrtl  uptitucles. 
in.  The  wnaory  nircliaiiism. 
IV.  Tlio  voluntary  motor  iiiticljaoisin. 
V.  The  mfles  mecbiiiiiuM. 

The  secretory  mechauiau. 
Tlie  tropbic  niecliaoism, 
Tbv  liivrmiv  mt-chiiuUtii. 
Tbw  viKWninCor  iiicchniiiMiii, 


Various  of  the  simpler  mechanisms  are  combined  to  form  those 
more  complex.  Thtia  the  automatic  and  psychical  mechanisms 
embrace  in  th«ir  activity  othfr  mechanisms  of  lower  grade. 

In  the  same  way  mechanisms  are  combined  for  the  regulation  of 
Tinceral  functions.  Thus  wb  have  the  cardiac,  respiratory,  and 
other  visceral  meohaiiisms. 

Tie  CfU. — In  ihe  win-kiuy  of  tht?se  mechanisms  the  nervn-cell 
body  IB  the  agent  whivh  g«ni;ruteH  the  energy  of  all  nerve  force, 
by  which  impulses  are  started,  controlled,  and  di8tribute<l.  The 
larger  the  iiupIous  of  the  cell  iu  proitortioti  to  its  probjplasmic  body, 
the  more  stable  or  less  sensiLive  the  cell.  TIib  larger  tlie  amount 
of  protoplasm  relatively  to  the  nucleus,  the  more  active  tlii^  dia- 
cbarging  power  of  tlie  cell,  The  nucleus  is  the  part  oE  the  cell 
body  which  is  essential  to  constnifitive  mftahK>lisin.  By  means  of 
it  the  cell  builds  up  its  protoplasmic  substance.  When  the  nucleiia 
dies,  the  cell  may  live  or  fuuctiou  for  a  lime,  but  it  lives  only  on 
what  has  been  stored  u]);  it  can  build  no  more.  Nerve  coils  with 
few  exceptions  (spmal  ganglia)  have  no  centroaomes)  they  ciinnot 
divide  and  multiply.  Once  dead  they  cannot  be  restored.  The 
nerve  fibres  conduct  impulses  genprnted  by  nerve  cells.  These  im- 
pulses travel  at  the  rate  of  about  100  to  120  feet  per  sct'imd.  It 
is  leas  in  visceral  nerves  (1^5  to  30  Eeet  per  aecoiid).  Theiv  are  no 
electrical  currents  in  normal  living  nerves  (Landois)  except  when 
tn  impnlM  travels  along  them.  Then  an  electrical  current  travels 
along  with  the  impulse.  It  is  callfil  the  current  of  negative  varia- 
tion. The  irritability  or  excitability  of  a  nerve  is  the  power  it  has 
of  respondinu:  to  a  stimulus.  When  a  constant  electrical  current  is 
passed  along  a  tierve  iis  irritability  is  moditied.  This  modified  eou- 
ditioD  is  called  electrvtonua.  When  a  nerve  impulse  passes  up  an 
afferent  nerve  and  h»  then  reflected  along  an  afferent  nerve,  it  is 
called  a  rff/?«r  flrt»'>n.  The  time  reiiuired  fur  this  proress  is  called 
tbe  rtttcthtt  time.     This  averages  from  0.125  to  0.2  of  a  second. 
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CHEJnSTRT. 

The  speoifio  gravity  of  nervous  tissue  is  about  1.036;  that  of 
the  brain  is  1.038;  of  the  spinal  cord  and  nerves,  1.034  (Bischoff, 
Krause).  The  reaction  is  alkaline,  but  tiiis  is  lessened  by  activity, 
owing  to  the  development  chiefly  of  lactic  acid.  The  gray  matter 
is  less  alkaline  than  the  white. 

The  nervous  system  has  the  following  composition  (Baum- 
Btark,  quoted  by  Hammarsten) : 

WUt«  Matter.    OnqrHattM-. 

Water  In  1,000  parts 6dS.8S  789.97 

Solids 804. 65  280.08 

P"»°8<»°lSSSta  (neurit  \ 3»-ll  10<« 

Insoluble  albumin  and  connectlTe  tissue 50.03  60.79 

CholflBterin 4«.  18  28. 81 

Nuclein 2.64  1.99 

Neurokeratin 18.98  10.48 

Inorganic  salts 6.28  6.62 

Water  makes  up  nearly  tiiree-fourths  of  nervous  tissue,  there 
being  more  in  the  gray  than  in  the  white  matter  and  least  in  the 
sympathetic  nerves.  The  inorganic  salts  amount  to  about  .5  per 
cent.  The  largest  single  constituent  is  phosphorus  (Breed)  com- 
bined with  potassium,  sodium,  magnesium,  calcium,  and  iron,  form- 
ing phosphate  salts.  Of  other  constituents  chloride  of  potassium  is 
the  most  important. 

Protogon  is  a  very  complex  substance  of  a  fatty  character,  con- 
taining nitrogen  and  united  with  glycerin-phosphoric  acid  instead 
of  glycerin.  It  is  said  by  some  to  be  made  up  of  two  bodies, 
cerebrin  and  lecethin,  the  latter  containing  an  ammonia  compound 
called  neurin.  ProtogoD  is  especially  found  in  the  white  matter. 
The  gray  matter  contains  nuclein,  a  very  important  substance  in 
cell  metab(^sra.  Nuclein  (C„H^,N,P,0„,  Mieseher)  is  composed 
of  nucleic  acid,  a  substance  rich  in  phosphorus  and  a  variable  amount 
of  albumin.  The  gray  matter,  t.e.,  the  nerve  cells,  contains  also 
various  albuminous  substances.  The  nuclein  and  the  allied  sub- 
stance nucleo-albumin  are  called  albuminoids  (Halliburton) .  They 
both  contain  phosphorus  and  are  found  chiefly  in  the  nucleus. 
The  albuminous  substances,  called  also  proteids  by  Halliburton, 
have  little  or  no  phosphorus,  and  make  up  the  most  of  the  cell  body 
or  cytoplasm. 


CHAPTER  H 

THE  CAUSES  OF   NEEVOUS  DISEASES. 

NsRvous  diseases  are  produced  in  part  by  predisposing  influences 
which  may  be  likened  to  a  fecund  soil;  in  part  they  are  due  to 
exciting  causes,  which  are  like  the  seeds  dropped  upon  the  soil  in  the 
accidents  of  life. 

Heredity  is  the  most  serious  and  important  of  these  predisposing 
causes,  in  particular  of  those  ueuroses  that  are  constitutional  and 
are  not  the  results  of  bodily  accidents.  A  nervous  disease,  how- 
ever, is  rarely  directly  inherited.  Parents  do  not  pass  down  special 
maladies,  but  only  a  general  tendency  to  nerve  disease,  which  is 
not  developed  into  any  distinct  trouble  \inless  some  disturbing  causa 
arises.  Nervous  parents  may  have  children  who  have  unstable, 
over<irritable,  and  inadequate  nervous  systems.  Such  persons  have 
what  is  called  a  neuropathic  constitution  or  diathesis.  This  diathe* 
sis  may  be  transmitted  when  the  parents,  though  not  especially 
neurotic,  suffer  from  syphilis,  alcoholism,  and  diseases  of  mal- 
nutrition, like  tuberculosis.  So  far  as  the  ofBces  of  parentage  go, 
persons  of  great  talent  in  afFalrs,  or  great  artistic  genius  in  any 
direction,  may  be  counted  as  neurotic  and  are  very  likely  to  have 
children  of  neuropathic  constitution.  This  is  less  apt  to  be  the  case 
when  one  parent  is  of  stable  and  lymphatic  type.  If  persons  having 
not  simply  a  nervous  constitution  but  distinct  nervous  or  mental 
disease  marry,  their  children  are  liable  to  serious  nervous  or  mental 
disease.  The  intermarriage  of  blood  relations  such  as  first  cousins 
does  not  lead  to  neurotic  children  if  the  parents  are  not  both  of  that 
class,  or  are  of  robust  health  and  dissimilar  temperaments.  In- 
juries or  even  severe  shock  to  the  mother  during  the  early  months 
of  pr^naocy  sometimes  leads  to  nervousness  in  the  offspring.  The 
mother  transmits  neuroses  more  often  than  the  father.  There  are 
certain  rare  nervous  diseases  which  appear  in  different  branches 
and  members  of  a  family,  such  as  an  uncle,  cousin,  nephew,  and 
son.  These  diseases  may  pass  also  by  direct  inheritance  from 
parent  to  chUd,  or  may  skip  a  generation.  These  are  called  "fam- 
ily diseases, "  and  they  are  of  the  nature  of  congenital  defects,  like 
webbed  fingers  or  clubfoot. 

Morbid  traits  that  have  become  fixed  in  a  family  reappear  at 
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about  the  same  tiiue  in  the  desceuilauts.  1£  tho.se  traits  or  ten* 
deociea  are  dinappeaiiug  from  the  family,  howevor,  they  appear  latec 
with  each  suro»*H,sivft  generation  iii  the  iJesceiirtftnta.  Tf  they  are 
becoming  more  iiiteDsified,  they  develop  at  au  earlier  age  ia  the  suc- 
(iesHivi!  desoeiidautH.  Tims  niigraiiioiiB  aUai'kfl  nliii^h  liave  pxinted 
ia  a  family  UHually  appear  between  twelve  and  fifteeu.  It'  uovr 
they  do  uut  develop  till  the  age  of  thirty  it  shows  that  the  mi' 
gi-aiiious  taint  is  dying  nuL 

When  a  nervous  disease  develops  in  a  grandchild,  having  slcipped 
a  goucratiuu,  it  ia  railed  a  manifestation  of  atavism.  Ataviian  is 
a  very  sligtit  fautor  iti  nervous  diseases,  and  rarely  goes  hac-k  more 
tliau  two  generations. 

Dfj/eiif-rtttiou  is  the  name  given  to  a  condition  in  which  there  is 
a  morbid  deviation  from  tlio  normal  average.  It  ia  almost  always 
an  inherited  state,  and  tlie  word  degenerate  is  often  used  to  indicate 
a  person  who  Ima  a  lieiediUuy  neiu-upatUiv  c-oustitution.  Degen- 
eracy in  a  moderate  degrt^  oft<>n  accompanies  great  mental  powers, 
especially  of  the  ai-tistic  kind,  and  it  is  almost  invariably  associated 
with  genius.  It  iti  quite  compatible  with  mental  Bouudneas  and  a 
fair  degree  oE  physical  health.  Thiwe  who  have  nnuBiial  mental 
gifts  and  degenerate  characteristics  are  called  superior  degeuemtes. 
The  friniiual  and  the  insane  and  erratic  and  e<'cetitric  persooB  of 
weak  judgment  havp  also  the  iipumtio  con.stitntion,  and  are  rjilled 
inferior  degenerates.  Tiie  weak  miniled,  imbecile,  and  idiots  form 
the  loweat  ela^s  of  di*goneratt%  and  are  called  tlie  drlilrs.  The 
degenerate  tends  to  sterility,  and  i£  two  degenerates  marry,  and 
have  children,  their  children  are  likfly  to  be  more  abnormal  than 
the  parents.  DegeQerate  families  tend  to  die  out.  But  this  ten- 
dency can  he  avoided  by  the  infusion  of  sound  WoimI. 

.tffr.^hx  infancy  and  early  childhooil,  nervons  diseases  are 
ratlier  f reijuent  on  account  of  the  accidents  at  birth,  the  liability 
to  titfectious  fevers,  and  mahiutritton,  and  the  high  degree  of  seu- 
ftitivenoss  of  the  yet  immature  nervous  system.  Still,  a  carefully 
watched  infant  ia  relatively  safe.  Motor  di«<irdcrs,  such  aa  paraly- 
ses, convulsions,  and  chorea,  are  much  the  mure  ix>ninioii  troubles. 
At  the  time  of  puberty  sensory  disorders,  such  as  headache  and 
migi-aino  appear,  and  often  epilepsy,  hysteria,  and  disorders  of  sleep. 
Hererlitaiy  tendencips  to  nervons  diseaHO  also  begin  to  devolop  at 
this  time  or  a  little  later.  At  the  period  of  adolescence,  the  mal- 
adies already  mentioneil  also  may  bo  brought  out;  but  in  addition 
neurasthenic,  morbid  sexual,  hypochondriacal,  and  insane  tenden- 
cies are  seen.  From  maturity  to  the  time  when  degenerative 
changes  begin,  forty  to  forty-five,  the  individual  Buffers  from  those 


THB  OAUSBS  OF  NBKV0D8 


35 


rous  diaordera  brought  on  by  accidenta,  injuries,  prostrating 
atturks  of  sicktiFss,  overatrrtiii,  infections,  iuduljjeucc  m  alcoliol 
auii  narcotics,  and  the  abuso  of  tiie  bodily  fuDctioQs.  At  and  after 
tbe  cliniacteric,  one  see»  oftenest  Kuvh  maladies  as  result  from  ras- 
cular  disease,  apoplexieA,  softening,  severe  forma  of  nonralgia,  and 
spasm. 

Sex. — Sensory  and  functional  disonlcrs  are  mora  frequent  in 
women ;  motor  anil  organic  disorders  more  frequent  in  men. 

V'mditiim  and  O'-rt'/r/tivH. — No  yeueral  farts  will  be  laid  down 
here.  Celibates,  however,  it  may  lie  said,  suffer  more  from  ner- 
vous disonlers  than  married  people.  It  will  be  sliown  later  thar, 
certain  occnjiatioiis  entail  speeiaL  nervous  disorders  and  that  in- 
door life  promotes  functional  nervous  diseases.  The  influence 
of  education  in  the  developmeut  of  nervous  diseawes  is  very 
great,  but  it  can.  be  bent  eonsidercd  in  conneeticn  with  speeial 
diseases. 

JVuM/ji.— Excessive  indulgence  in  alcohol  is  a  most  prolific  cause 
of  nervous  disease,  chiefly  by  the  action  of  this  substance  on  the 
blood-vesseU  and  the  stomach.  Excesses  in  eating,  in  tea-drinking, 
irregularity  in  sleeping,  and  ba<i  habit«  of  working  predisjiose  to 
nervous  disease.  SesunI  excesses  are  usually  the  result  rather  than 
the  cautte  of  nervous  disunlera.  They  are  the  evideuue  of  mental 
more  than  of  nervous  weakness. 

Ctiittntf.  and  VivHixttH'in. — Nervous  diseases  are  most  frequent 
in  lempL-rate  climates,  and  in  those  whieh  are  dry  and  elevated. 
They  increane  with  the  jirogresM  of  civilization  and  the  greater 
strain,  complexity,  and  luxury  of  modern  social  life.  Those  or- 
ganic nervons  diseases  which  are  lar(,'ely  dependent  on  vascular  dis- 
ease are  frequent  in  the  poorer  clast^es,  among  whom  ayphiliit, 
alcoholism,  and  bad  feeding  prfvail.  Functional  and  degenerative 
disorders  are  frequent  in  the  higher  elasses.  Nervous  diseases, 
if  we  exeept  those  of  the  degenerative  type,  prevail  more  in  urban 
populations. 

fftathrsu. — The  rheumatic  and  gouty  diatheses  predispose  to 
Dervous  troubles,  more  eapedially  those  whiiih  are  of  a  peripheral 
aud  functional  nature.  Lithtemia,  a  condition  in  which  the  prod- 
nets  of  tissue  waste  are  not  properly  oxidized  and  eliminated,  has 
s  similar  inBuonce. 

Trauma  and  Shnek. — Exhausting  hemorrhages  and  trauma  may 
be  the  direct  cause  of  or  may  predispose  to  nervous  disease.  Trauma 
sad  shock  may  cause  funtdionul  disnaHes  such  as  neurasthenia,  or 
may  lead  to  the  developmeut  of  insanity  or  iudirertly  to  degenera- 
dve  organic  disease.     Mental  shook,  and  especially  a  fright,  oftener 
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than  severe  bodily  injury,  leads  to  the  development  of  functional 
neuroses. 

Infections. — In  comparison  with  their  frequeucy,  the  infective 
fevers  are  not  great  factors  in  producing  nervous  disease,  but  piac- 
tically  they  often  play  an  important  part.  Scarlet  fever  is  the  moet 
dangerous  disorder  in  this  respect.  Measles  perhaps  ranks  next; 
then  follov  influenza^  diphtheria,  typhoid  fever,  and  pertussis. 
Among  chronic  infections  syphilis  ranks  first ;  malaria,  the  pellagra, 
and  beriberi  are  also  to  be  mentioned. 

Poisons. — Alcohol,  tea,  coffee,  and  lead,  mercury,  copper,  and 
arsenic,  are  to  be  placed  among  the  frequent  causes  of  nervous  dis- 
ease. Alcohol  in  excess  is  justly  credited  with  exerting  the  most 
sinister  influence  on  the  nervous  system,  even  leadii^  to  an  acquired 
state  of  degeneration. 

Reflex  Causes. — Among  other  causes  are  local  disease  of  viscera, 
such  as  renal,  uterine,  and  ovarian  diseases,  dyspeptic  and  livei 
disorders,  visual  and  auditory  troubles.  Beflex  irritations  are  dis- 
tinctively exciting  causes,  and  with  few  exceptions  they  cannot 
cause  a  nervous  disease  unless  there  is  a  predisposition  to  it.  They 
may,  however,  cause  many  distressing  nervous  symptoms,  such  as 
pain,  spasm,  and  even  convulsion. 


rXTtM'TIT. 


QENEBAL   tATHOLOGY. 

Tbi  nervous  system  h  compuaed  of  nerve  cells,  nerve  fibres,  con- 
neotiTe  tissue,  the  ueiu-oglia,  blood-vessels,  and  lymphatics.  Its 
diwrders  invulve  one  ur  mure  of  tbe  above  tissues. 

The  following  is  a  list  of  the  forms  of  disease  which  afEect  the 
nervous  system: 

1.  Malformations;  incomplete  development,  or  agenesis;  defec- 
tive development,  or  dysgenesis. 

2.  Hypeiiemia,  auiemia,  hemorrhage,  cedeoia,  and  arterial  and 
renoos  diseases. 

3.  Tnflammations. 

4.  Degeneration  and  atrophy,  softening,  solerosis,  gliosis. 
B.  Tubeivuloiiia  and  syphilis. 

6.  Tumor?  and  parasites. 

7.  Nutntire  and  functional  disorders,  inchiding  disorders  asso- 
ciated with  metabolic  and  glandular  defect,  such  as  acromegaly  and 
exophthalmic  goitre. 

Ix'FLAMUATtoK. — The  patholog)'  of  moat  of  the  above  types  of 
diseases  will  be  given  elsewhere,  and  does  not  call  for  diaoussion 
here.  It  ia,  however,  of  the  utmost  importanee  that  the  student 
have  a  clear  understjinding  of  the  nature  of  inHammatiou  and 
d^eneration  as  ibey  aiTc<'t  the  nervous  tiaaue.  Inflammation  is 
a  morbid  process  which  has  to  deal  primarily  with  blood-vessels, 
lymphatics,  and  connective  lisBue.  luflamuiatiou,  teleologically, 
is  the  reftction  of  the  organistni  to  an  irritant.  Wherever  there  is 
inflammation,  there  in  irritation.  The  irritant  in  infl»nimiitiini  is 
praotically  always  the  pi-oduct  of  niicrobio  action  or  some  irritat- 
ing product  of  tissue  chdiige.  Without  some  juicrubic  or  tissue 
irritant  there  can  be  no  inflaramatinD.  We  make  this  exception 
only:  that  certain  chemical  substancea,  such  as  alcohol,  arseaiOi 
and  lead,  may  at  timt's  exnte  a  form  of  inflammation,  which  is, 
however,  probably,  primarily  a  degenerative  oi*  destructive  proc* 
(WB8.  Inflammation,  when  tlie  irritant  is  removed,  tends  to  sub- 
side. It  is  a  regressive,  not  a  progressive,  process.  Bearing  these 
facts  in  mind,  it  will  be  found  that  inflammations  of  the  nerroua 
tissues  never  or  very  rarely  ocrur  without  the  presence  of  some  mi- 
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crobe  or  some  destrnctive  process  whose  irritant  products  excite  In- 
flammatory reaction. 

Inflammations  may  be  divided  into  the  (1)  exudative  and  the 
(2)  productive  forms  (Delafield).  The  exudative  inflammations 
may  be  simple ;  without  necrosis,  with  necrosis;  purulent;  purulent 
and  necrotic. 

1.  Simple  exudative  mjiainmation  is  accompanied  with  conges- 
ticm,  stasis,  emigration  of  white  corpuscles,  and  perhaps  diapedesis 
of  red  cells,  transudation  of  blood  serum,  and  formation  of  fibrin, 
the  total  result  being  an  exudate  containing  white  blood  cells,  now 
called  pus  cells,  and  fibrin  in  varying  proportions.  There  is,  in 
some  cases,  no  destruction  of  tissue;  and  on  subsidence  of  the 
inflammation  the  tissue  returns  to  its  normal  condition.  In  other 
cases  the  inflammatory  action  destroys  some  of  the  nerve  tissue. 

In  purulent  injiamm-ation  there  is  a  great  accumulation  of  pus 
cells  and  less  relatively  of  fibrin. 

If  the  tissue  is  destroyed,  it  is  a  purulent  and  necrotic  inflam- 
mation. 

In  some  exudative  inflammations  there  is  increase  of  connective 
tissue  from  the  start,  and  the  process  continues  till  the  inflamma- 
tion subsides.     Most  exudative  inflammations  are  acute  or  subacute.  ■ 
Inflammatory  (edewM  is  a  form  of  exudative  inflammation. 

2.  Productive  or  proliferative  inflammation  is  a  process  in  which 
there  are  little  congestion  and  exudation,  while  new  connective  tis- 
sue is  slowly  formed.  Productive  inflammation  is  usually  chronic; 
tuberculous  and  syphilitic  processes  are  varieties  of  productive  in- 
flammation. 

The  principal  poisons  which  may  cause  chronic  productive  in- 
flammations are  alcohol,  lead,  and  arsenic.  Certain  irritating  auto- 
toxfemic  agents,  such  as  occur  in  gout,  rheumatism,  diabetes,  and 
states  of  inanition,  appear  able  at  times  to  cause  productive  inflam- 
mations. 

Clabsikication  of  Ikplauhatioki*. 


Form. 


Simple   exudative,    witb    or 

without  nccroBis. 
Purulent,    with   or    wftbout 

necrosis. 

Productive  or  proliferative. . 


CauB& 


Microbic  or  toxic. 

Microbic 

Microbic 

Microbic  or  toxic. 


Example. 


Meoiiigitis. 

Poliomyelitis. 

Meningitis  aud  eacephalitia. 

Acute  purulent  myelitis. 
Chronic  meningitis. 

Leprous  neuritis. 


T>EGENEKATioNs  AND  SCLEROSES. — By  degeneration  is  meant  in 
pathology  a  gradual  death  of  the  nerve  cells  and  fibres,  or  in  other 
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words  of  the  parenohjina  of  tho  organ.  The  cells  swell  up,  be- 
come gramilar  and  faXty,  and  then  either  break  up  and  t>ecotne 
abHorin-d  or  enter  iuto  a  condiUou  of  a  dead  coagulum  (cof^ulatlou* 
uevrosia).  X)eg«iieratiouB  may  be  acute  or  chronic,  primary  or  sec- 
ondaty. 

Acute  degeoerfltion  cauaes  a  condition  known  as  an^tining  ot 
luermis.  It  is  dim  to  putting  off  of  vaswiilar  supply,  direct  injury, 
and  to  necrotic  and  indamnintory  poisons.  Acute  degeneration  may 
be  fuUowed  by  a  reparative  process,  which  is  called  a  reparative  or 
reactive  inflammation,  and  whieh  ends  perhaps  in  producing  a 
cicatrix  or  sclerosis. 

Chronie  degeneration  is  aeconipunied  and  followed  by  a  jirolif- 
ejotive  process  which  results  In  the  production  of  cunuective  tissue 
and  sclerosis. 

&lfrMiU  is  a  procesa  of  connective-tissue  proliferation,  as  a 
result  of  which  the  normal  or  injured  jiHrenchyma  is  supjilanted  \iy 
fibroos  tissue.  The  word  sclerosis  is  usually  employed  in  describ- 
ing degenerative  diseases,  though  it  indicates  tlio  result  ratlier  tliau 
the  primary  nature  of  the  process.  In  the  nervous  system  there  is 
probably  an  increase  or  proliferation  of  neuroglia  tissue  in  the  proc- 
ttsf-a  of  degeneration.  Exactly  how  large  a  faet/tr  this  is  cannot 
yet  he  said. 

A  j'rimary  defeneration  is  one  in  which  the  process  is  duo  to 
inherent  defect  iu  nutrition  or  to  some  poison  acting  directly  ou  the 
cell  or  fibre. 

A  sfcoutiary  degan^ation  is  one  that  is  due  to  a  cutting  off  of 
nerve  fibre  or  cell  from  its  trophic  centre,  or  to  £n  injury  or  shutting 
off  of  it«  vascular  supply.  Ordinarily,  in  speaking  of  secondary 
degeuerutions  one  refers  to  those  due  to  the  first-mentioned  class. 
Practically,  primary  and  secondary  degenerations  often  occur  in  the 
same  disease. 


Acuu  and  Chronic 


OHlBiirtfciDi  Ttrta».  EIsjkmplM. 

{ UyFlomnkcia- 

'  Primary <  Progresaivfl  musrular  atrophy. 

( Locomotor  at^ixia. 

PegOTflrations  aro  caused  by  rertain  jmianns,  such  as  arsenic, 
phosphonis,  lead,  and  the  poisons  of  infectious  disease.  Degenera- 
tions also  result  from  obliterating  arteritis,  such  as  occurs  in  old  age 
or  from  humoral  poisons.  Regenerations  sometimes  are  due  ap- 
parently to  an  inherent  defect  in  the  cell  nutrition — a  prematui'e 
death  of  it;    also  to  causes  yet  nnknown.     The  question  as   to 
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whether  certain  scleroses  are  forma  of  produotire  inflammation  or  of 
chrome  degeneration  is  one  that  has  been  much  debated  in  the  past 
It  is  quite  certain  now  that  the  so-called  chronic  inflammations  of 
the  nervous  centres  are  really  degenerative  processes,  and  that  the 
primary  trouble  is  in  the  parenchyma,  and  not  in  the  connective 
tissue. 

Gliosit. — It  is  contended  by  some  French  pathologists  (Chaalin, 
Dejerine)  that  some  of  the  chronic  degenerative  diseases  are  the 
result  of  a  proliferation  of  neuroglia,  not  of  connective  tissue.  This 
process  is  called  gliosis.  Its  existence  is  not  yet  satisfactorily 
established. 

JUiutritiva  and  ^nctional  Disorders. — Under  this  head  are  in- 
cluded defects  due  to  disorders  of  the  blood  and  blood  glands,  to 
defects  in  metabolism,  to  poisons,  extrinsic  and  autochthonous,  and 
to  local  diseases. 

In  conclusion  some  fundamental  peculiarities  of  the  nervous 
tissue  may  be  noted  here. 

Nerve  eelU  once  dettrojfed  never  develop  again. 

The  same  is  true,  though  not  so  absolutely,  for  the  nerve  fibres 
running  in  the  central  nervous  system.  Peripheral  nerves  may 
grow  again  when  cut  or  destroyed.  They  always  grow  from  their 
trophic  centre.  Nerve  tissue  in  brain,  cord,  or  periphery  can  never 
be  sutured  so  that  it  will  functionally  unite  by  direct  union.  There 
are  a  few  apparent  exceptions. 

A  further  peculiarity  of  nervous  tissue  is  that  it  is  dependent 
for  its  integrity  upon  two  things,  blood  supply  and  trophic  in- 
fluences. The  nerve  cell  is  solely  dependent  on  a  proper  supply  of 
blood,  and  dies  when  this  is  withdrawn.  But  the  nerve  fibre  is 
more  dependent  on  the  trophic  influence  of  the  cell  of  which  it  is 
a  prolongation.  It  dies  when  cut  off  from  its  cell,  but  it  can  get 
along  for  a  time  with  but  little  direct  blood  supply.  On  the  other 
hand,  if  the  nerve  fibre  is  injured  it  reacts  on  the  cell,  leading  to  a 
partial  but  curable  degeneration  of  the  cell  body. 


CHAPTER  rV. 


GENERAL   SYMPTOMS. 


Wrek  tlie  [lervous  system  is  disordered  it  pmd\ic«8  various 
syroptoms,  which  atfl  classifiod  and  receive  names  according  to  the 
ports  affected  and  the  kiiul  of  cliaiige  present.  The  general  naine 
given  to  any  kind  of  morbid  nervous  state  is  a  neurtms  and  the 
general  name  for  any  morbid  nieutai  state  ia  % 2'^yc/iosis.  When 
the  neurosis  affeots  the  motor  spliere,  whether  in  the  brain  or  cord  or 
nervefl,  it  ia  a  motor  neurosis,  or,  more  technically,  a  kineaio-neuro- 
Bis;  when  the  sensory  parts  are  ditiordi>red  ^re  have  a  sensory  Ufu* 
Toais,  or  ecsthesio-ncurosis.  In  the  same  way  we  have  trophic, 
thermic,  vasomotor,  and  secretory  neuroses. 

The  symptoms  of  netvons  disease  are  further  divided  in  accor- 
dance with  the  kind  of  disturbances  present,  Now  a  func1.ion  can  nnty 
be  disoi-dfrcd  in  three  ways.  It  may  lie  exaggerated,  lessened,  to 
the  point  perhaps  of  entire  loss  of  function,  or  it  may  be  perverted. , 
In  order  to  indicate  this  certain  Ureok  pre:Gxcs  are  used.  They 
are''hyijer,"wbichmean9exce3S;  "hypo, "meaning diminution;  "a" 
or  "an,"  indicating  entire  loss;  and  "para,"  meaning  perverted. 
Thus  wo  have,  for  example,  hypcriesthesia,  or  excessive  sensibility  j 
atuesthesia,  or  lossof  Keneibility;  and  parieethesiat  which  means  per- 
verted sensibility. 

Finally,  nervous  symptoms  ai'e  ofttfu  spoken  uf  as  objective 
or  subjective.  The  former  are  thoAO  symptoms  which  can  be  seen 
or  directly  noted  by  the  physician  without  depending  on  the  patient's 
statements.  The.  subjiictivo  syuiptouia  ai"0  those  which  are  felt  1^ 
the  patient,  but  give  no  outward  sign.  Thus  headache  is  a  subjec- 
tive symptom,  paialysia  is  au  objective  one. 

So  far  we  Itave  been  grouping  togPth»^r  only  like  kinds  of  symp- 
toms; bnt  it  happens  that  many  nervous  dL^eases  may  have  quite 
different  kinds,  some  being  motor,  some  trophie  or  sensory.  Thus 
nervous  diseases  practically  are  to  a  considerable  extent  classified 
simply  on  the  basis  of  the  part  of  the  nervous  system  diseased ;  and 
«e  have  spinal-cord  and  brain  diseases,  gasti'ic  and  sexmil  neuro- 
ses, and  so  on. 

Kerrous  B^mptomn,   however,   arc  always  grouped  together  in 
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accordance  with  the  physiological  function  disturbed.     So  that  we 
have  the  following  tabulation  (see  also  Fig.  19) : 

1.  Mental  and  cerebral,  forming  psychoses. 

2.  Motor  and  reflex,  forming  kinesio-neuroses. 

3.  Sensory,  forming  festhesio-neuroses. 

4.  Trophic,  forming  tropho-neuxoses. 

5.  Vasomotor  and  dermic,  forming  angio-neuroses  and  thermo- 
neuroses. 

6.  Secretory,  forming  secretory  neuroses. 

Combinations  of  these  groups  of  symptoms  may  affect  various 
organs.  They  are  called  mixed  neuroses.  Combinations  of  mental 
and  nervous  symptoms  form  psychoneuroses. 

The  particular  symptoms  which  nervous  diseases  cause  will  be 
described  and  recorded  under  the  several  heads  given  above. 

1.  The  mental  syniptoins  include  all  those  found  in  insanity, 
idiocy,  and  imbecility,  and  will  not  be  given  in  detail  here.  The 
common  symptoms  met  with  by  the  neurologist  are  mental  irrita- 
bility, depression,  emotional  excitement,  morbid  fears,  volitional 
weakness  and  lack  of  self-control,  persistent  or  fixed  ideas,  weak- 
ness of  memory  and  of  power  of  concentration,  and  a  tendency  to 
hypnotic  and  somnambulistic  states. 

Certain  symptoms  due  to  disturbance  of  brain  function  are  often 
called  cerebral,  as  diatinguished  from  mental.     They  are :    vertigo, 
'disorders   of   equilibrium,    insomnia,    somnolence,    stupor,    coma. 
Headache,  head  pressure,  and  similar  feelings  are  also  often  de- 
scribed under  the  head  of  cerebral  symptoms. 

2.  Motor  Symptoms. — The  symptoms  of  disordered  motility  are 
as  follows : 

A.  Symptoms  of  exag^rated  motility,  or  byperkineses. 

a,  fibrillary; 

Tremor :  ( intentional, 

b,  tremor  proper :  }  passive, 

(  constant. 

{tonic, 
clonic, 
co-ordinate. 

Choreic  and  choreiform  movements,  athetosis. 
Muscular  tension  and  contracture. 
Forced  and  associated  movements. 
Exaggerated  reflexes  and  clonus. 

B.  Symptoms  of  lessened  motility. 
Paralysis  and  paresis,  aniyastlienia. 
Loss  of  reflexes,  superficial  and  deep. 
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The  particular  characteristics  of  these  different  symptoms  will 
be  best  shown  in  the  description  of  the  special  diseases,  but  a  brief 
account  will  be  given  here. 

Tremor  is  the  result  of  a  disorder  in  the  tonic  innervation  of 
muscles.  Muscles  are  kept  normally  in  a  state  of  slight  tension  by 
rhythmical  impulses  passing  down  at  the  rate  of  about  twelve  per 
second.  When  the  rhythm  and  force  of  these  normal  impulses  are 
interfered  with  we  have  tremor.  The  simplest  form  of  tremor  is 
one  in  which  the  normal  tonic  impulses  have  an  apparently  exagger- 
ated force.  This  causes  a  fine  tremor  of  eight  to  twelve  vibrations 
per  second.  When  there  is  an  interruption  to  some  of  the  impulses 
we  have  a  coarse  tremor.  Here  the  vibrations  are  five  to  eight  per 
second.  It  is  caused  by  a  partial  or  complete  dropping  out  of  the 
alternate  impulse.  Various  technical  names  are  used  in  describing 
the  tremors.     We  have  the  fine  and  coarse,  as  described. 


^0  Ptychotea 


ActfhesiomurDwi 


FlO.    19.— DUORUI  ILLVBHUTTHO  TUS  PRINCIPLK   OP  TBE  CLdlSSIFICATIOM  OP  NeRVOUS 

Symptoms. 

latpution  tremor  is  one  that  occurs  on  voluntary  movement,  and 
is  opposite  in  kind  to  the  passive  treinov  or  tremor  of  rest,  which 
decreases  or  ceases  ou  volimtary  effort.  Tremor  is  sometimes  of  a 
coarse,  jerky,  and  inco-ordiiiate  character,  aud  these  words  are  theu 
used  to  indicate  it. 

Fi/in7/'ny  tremor  is  a  fine  twitching  of  the  individual  strands 
or  parts  of  muscles,  and  occurs  usually  ^vhen  they  are  wastini^  from 
lack  of  iieuro- trophic  influence. 

Coniudsions  consist  of  abnormal  and  exaggerated  muscular  con- 
tractions occurring  in  rapid'succession.  Convulsions  may  be  <-lonk\ 
i.e.,  tlie  muscles  rapidly  and  alternately  contract  and  relax  in  an 
exaggerated  and  irregular  way;  or  they  may  be  tonic,  i.r,.,  con- 
tracted steadily  and  continuously.  When  a  tonic  muscular  contrac- 
tion is  painful  it  is  called  cramp.  Convulsions  may  be  co-ordinate. 
In  this  case  the  patient  moves  the  limbs  and  body  in  a  more  or  less 
purposeful  way.  He  throws  himself  about  the  bed,  jumps,  kicks, 
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Strikes,  tears  the  olothes,  etc.  Convulsions  are  usually  aceoniponied 
with  loss  of  consciouMiess. 

Chitreia  movements  are  sudden  jerking,  t^'itehing  movements  of 
different  groups  of  musctes.  The  inovtmenls  are  purposeless  aud 
«ra  not  under  control  of  the  will.  Cttnvidsive  tic  is  a  form  of  choreic 
movement  confined  to  certain  groups  of  muscles  which  work  together 
for  a  conuuon  ]iuri)03i^  like  thotja  of  the  fimc,  or  eyes,  or  larynx. 
The  nio^enienta  in  the  "  tics"  ore  mote  definite  in  character  and  are 
limited  to  muscle*  physiolupcally  grouped  for  a  definite  fimctlou. 
Thus  wo  have  tics  cf  the  muscles  of  expression,  or  of  respiration,  or 
speech,  or  locomotion. 

Atfi-etnsis  is  a  name  given  by  Hammond  to  a  peculiar  form  of 
movement  characterized  by  slow,  succeBsive  tlexion,  extension,  pro- 
ULttiun,  and  supination  of  llie  finj^'frs  and  hand  and  arm,  or  of  anal- 
ogous movement  of  the  toes  and  feet.     The  motion  rarely  ceases  in 


waking  houis  except  for  a  short  time.  The  contractions  are  forci- 
ble, 8t«ady,  and  even,  and  soiiketimes  painful.  The  hand  assumes 
characteristic  positions  (Fig.  20). 

A  Pontnicture  is  a  tonio  musnular  spaam  of  long  duration,  i.e., 
days  or  months.  A  contracturo  may  bo  functional  or  organic;  and 
in  order  to  test  this,  outi  mugt  tiud  whether  it  ceases  during  sleep  ur 
under  an  anaesthetic ;  if  so,  it  is  functional  {.sec  Hysteria). 

la  /orc^-d  inovf.ments  the  patient  suddenly  and  involuntarily  is 
thrown  forwanl,  uideways,  or  whirled  about  in  various  ways. 

Assoeuiiefl  mofe?nerits  are  those  which  occur  involuntarily  in  a 
limb  or  muscle  at  rest  when  the  corresponding  limb  or  muscle  is 
moved  on  the  opposit«  side.  Thus  in  hemiplegia  the  movement  of 
the  normal  arm  may  excite  a  movement  in  the  one  paralyzed.  The 
patient  is  given  a  piece  of  chalk  in  each  hand,  and  each  band  is 
placed  upon  a  blackboard  lying  on  the  table;  attempts  at  drawing 
lines  with  the  sound  arm  cause  movements  of  a  similar  kind,  but 
less  perfect,  on  the  paralyzed  side. 
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Paralysis  or  akinesia  is  a  loss  of  motor  power.  Monoplegia  is  a 
condition  in  which  one  limb  ia  paralyzed ;  hemiplegia  one  in  which 
one-half  the  body  is  paralyzed;  and  paraplegia  one  in  which  the 
two  lower  limbs  are  affected.  Sometimes  a  double  hemiplegia  or 
dipl^ia  occurs.  The  tenn  paralysis  is  sometimes  used  to  indicate 
loss  of  any  kind  of  function,  as  paralysis  of  sensation  or  secretion. 

Forests  is  a  teim  used  to  indicate  a  partial  paralysis.  It  is  not 
to  be  confounded  with  the  term  general  paresis,  which  is  a  form  of 
insaui^. 


Fro.  SI.— Shovccs  thk  Cocrbe  or  ths  Ihpucbk  im  jl  Sihplk  Rxfux  AcnoXt 
The  Reflexes. — When  an  impulse  started  in  an  afferent  nerve 
reaches  the  spinal  cord  or  medulla  and  is  thence  reflected  upon  an 
efferent  nerve,  the  result  ia  called  a  simple  reflex  action  (Fig.  21). 
The  process  ia  an  involuntary  one.  It  ordinarily  occupies  one-tenth 
to  one-twelfth  of  a  second.  The  afferent  nerve  may  be  an  ordinary 
cutaneous  sensoiy  nerve,  or  it  may  be  a  special  nerve  whose  func- 
tion is  to  excite  reflex  action.  These  latter  nerves  are  called  excito- 
reflex.     This  kind  is  principally  supplied  to  the  viscera. 

In  neurology  we  have  to  do  with  four  kinds  of  reflexes; 
The  skin  or  superficial  reflexes. 
The  tendonous  or  deep  reflexes. 
The  visceral  reflexes. 
Idiopathic  muscle  reflex. 

All  these  may  be  exaggerated,  lessened,  or  absent.     Further  de- 
Bcriptioa  of  these  reflexes  will  be  given  under  the  head  of  diagnosis. 


86  DISEASES  OF  THE  KEBV0U8  BYSTEH. 

3.  Sensory  Symptoms. — The  sensory  functions  include  all  those 
belonging  to  the  nerves  of  general  and  special  sensation.  SensOx-y 
nerves  have  a  part  in  reflex  action  and  in  the  inhibition  of  motor 
and  other  functions.  The  nerves  of  special  Bcnae  Trhen  deranged 
show  various  phenomena,  which  will  be  described  in  more  detail 
later.  In  general  there  may  be  depression  or  loss,  increase  or  per- 
version of  their  function.     In  accordance  with  this  we  have : 

Anwstkesia  which  is  a  loss  of  tactile  sensibility. 

Analffesiot  a  loss  of  sensibility  to  pain. 

Tliermo-aniestkesia,  a  loss  of  sensibility  to  temperature.  There 
may  be  loss  of  cold-sense  or  of  heat-sense,  or,  as  is  usually  the  case^ 
of  both  senses. 

The  term  aneesthesia  is  often  used  with  a  general  meaning  to 
indicate  loss  of  all  forms  of  sensibility.  Anaesthesia  in  this  sense 
is  a  symptom  referred  to  the  skin,  bones,  mucous  membranes,  spe- 
cial senses,  or  viscera.  The  muscles  have  two  kinds  of  sensibility, 
a  sensibility  to  pain  and  a  special  muscle  sense.  Anaesthesia  of  the 
pain  sense  of  muscle  is  called  loss  of  muscular  sensibility  or  muscu- 
lar analgesia.  Ansesthesia  of  the  special  muscle  sense  is  one  of  the 
factors  in  causing  a  symptom  known  as  ataxia. 

Ataxia  is  a  symptom  due  to  loss  of  the  special  sensibility  of  the 
muscles,  articular  surfaces,  and  tendons.  This  special  sense  in- 
forms the  individual  of  the  degree  and  strength  of  muscular  move- 
ments, and  by  it  definite  and  co-ordinated  movements  are  made 
possible.  The  weight  of  objects  and  position  of  the  limbs  are  also 
determined  by  it.  In  static  ataxia  there  is  loss  of  the  power  to 
preserve  perfectly  the  equilibrium  when  standing.  It  is  due  to  the 
form  of  aneesthesia  just  referred  to.  In  locomotor  or  iiiotor  ataxia 
there  is  loss  of  power  to  co-ordinate  the  limbs  properly  in  motion. 
In  these  conditions  there  is  also  usually  a  loss  of  power  to  appreci- 
ate weights  or  tJie  position  of  the  limbs.  The  term  mitscular  a/ws- 
thesiUf  however,  is  often  used  to  indicate  these  latter  symptoms. 
CerebeUar  ataxia  is  a  form  of.  inco-ordination  due  to  disease  of  the 
central  organ  of  equilibration,  viz.,  the  cerebellum. 

The  anfesthesias  may  be  incomplete,  and  special  technical  tenns 
are  sometimes  used  to  indicate  such  conditions,  but  they  are  not 
necessary. 

Jli/perffsthesia  is  an  excessive  sensibilitj'  to  touch,  contact,  and 
other  stimuli. 

Htjperalfjes'ia  is  excessive  sensibility  to  pain,  and  is  nearly  iden- 
tical with  tenderness. 

Dysa-sthesia  is  an  abnormal  sensation,  such  as  a  "  thrill"'  or  feel- 
ing of  discomfort  produced  by  ordinary  tactile  or  painful  impressions. 
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Panrgthenia  is  a  term  applied  to  all  tlie  morbitl  general  smisa* 
tiuus  except  pain.     The  p arses thesias  include  such  feeliugs  as  numb- 
ness,   prickling,    formication,    flusliing,    biiniiug,  itcliiiig,  coldness, 
I'tickliug,  feelingA  of  wearitiei^^  exhaustion,  vaxioua  peculiar  visceral 
sen^tioDs.     Ordinarily  in  speiiktiig  of  parajHtliesia!,  huw@rerj  we 
refer  to  such  feelings  as  tiuuibiioss,  prickling,  and  croejiiug. 

Decayed  ge»mtwh  is  a  sjmptom  iu  which  an  appreciable  time 
exists*  usually  tme  or  more  seconds,  between  tbe  time  of  applying  a 
ftiniultts  and  its  appreciation  in  consciousness,  formally  a  tactile 
sensation  can  be  felt  anil  responiletl  to  in  less  than  one-tenth  of  a 
Leecoiid. 

Tmntfrrrwl  Of  rrftrrnd  or  reflex  seusatious  are  tliose  in  •which 
the  irritation  is  made  at  one  poiut  and  felt  at  another.  Tints  an 
irritation  in  the  stomach  <;auaP3  a  pain  Felt  in  the  forehead.  The 
whole  class  of  so-ealled  retlex  pains  are  really  tranflferred  senaaliona, 
loe  in  reality  there  is  tiu  reilt-x  action  iu  the  process,  as  uiU  be 
^Ven  later.  Alioc/iiria  Is  a  peculiar  form  of  traasferi-ed  sensation,  in. 
which  an  irritation  applied  on  one  side  of  the  body  is  referred  to  a 
corresponding  point  on  the  opijosito  side. 

•1.  Tmpfi  !c  DtMntem. — These  are  called  tropho-neuroBes.  They 
consist,  so  tar  as  relates  to  ueurology,  cLiefly  of  hyjiortiopby  and 
atrophy  of  nerves,  muscte,  cutaneous  and  inttcous  tissues,  joiztt  de* 
generations,  and  varimis  skin  eniptioiia.  The  troplio-neuroaes,  if 
thej-  affect  joints,  are  called  ai-thropatliics;  if  muscles,  atrophies, 
hypertrophies,  and  ilvBtrophiea;  or  if  with  wtruphy  there  is  a  great 
substitution  of  fat  the  condition  is  kuown  as  lipomatosis.  When 
nerves  are  affected  there  resultn  degeneratiou.  Xrojdio-neu roses  of 
tbe  skin  produce  various  symptoms,  such  as  herpes,  pemphigus,  and 
icr  eruptions,  pigmentation,  leiieodcrma,  alopecia,  and  bedsores. 

5.  Vnaomotor  and  Secrctni'if  tSffm/'tnms.—ThK  nerves  su]i]ilymg 
the  blood-vessels  and  secreting  glands  work  together  oud  ai-e  usually 
disordered  together.  Separate  disturbances  of  the  vessels  aud 
glands,  however,  occur.  Ant/i't-nernvsU  is  the  term  given  to  dia- 
oiders  of  the  vasomotor  centre  and  nerves.  Au'ji'^'spnsui  is  a  con- 
dition in  which  llioro  is  increase  of  vusomotor  tone  and  spasmodic 
c<nitraction  of  the  muscular  coats  of  tlie  aiteries.  Ait^io-paralffsls 
represeut*  the  opposite  condition.  Such  diauiders  affecting  the  skin 
ar«  shown  by  pallor  and  coolness  or  by  flushing  and  heat.  Anffio- 
aiaTta  is  a  condition  of  variablUty  and  irregularity  in  the  tonus  of 
the  blood  ■Teasels. 

6.  The  »ftTftor»j  7ieuTose8  affect  the  functions  of  Uie  skin,  mucous 
luabranes,  and  special  glands.     Jiyiieridrosis  is  an  excessive  sweat- 
ing.    Attidrotu  is  excessive  dryness.     Paridrosis  is  a  perversioD 
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of  Becretion  in  wMoh  peculiar  odora  or  colon  are  noted.  SeBmi- 
drosis  ia  the  term  applied  to  bloody  sweating. 

The  secretions  of  the  internal  organs  are  controlled  by  nervous 
influences,  and  their  special  disturbances  often  form  part  of  the 
symptoms  of  nervous  diseases.  Thus  we  have  watery  diarrhcea  in 
Basedow's  disease,  and  a  peculiar  membranous  discharge  from  the 
bowel  in  asthenic  states. 

The  blood  glands,  and  particularly  the  thyroid  and  pituitary 
gland,  have  perversions  of  function  which  lead  to  serious  nervous 
symptoms,  which  will  be  described  under  the  head  of  ezophthalmio 
goitre  and  acromegaly. 


CHAPTER  V. 
"DIAGNOSIS  AND  METHODS  OF  KXAMINATIOX." 


Thb  diagnosis  of  a  nervous  disease  may  bo  simply  a  clinical  one ; 
that  is  to  say,  oiio  may  teftognize  it  as  Wlonging  to  a  certain  known 
and  definite  group  of  symptums.  Thus  in  recognizing  the  phenom- 
ena of  epilepsy,  one  makes  a  clinical  diagnosis.  In  other  cases,  and 
especially  in  all  organic  nervous  diseasf^s,  the  physician  m^ist  make 
in  addition  a  local,  and  thrn  a  pathological  diagnosis.  That  is,  ve 
must  determine  tho  seat  and  nature  of  the  disease. 

A  diagnosis  is  made  by  first  getting  all  the  oUtaiuabte  facts  in 
the  patient's  past  historj-,  then  by  learning  from  him  all  his  subjec- 
tive symptoms,  and  finally  by  making  an  examiuntion  according  to 
the  technic-al  methods  to  be  here  described.  In  examining  a  patient, 
H  is  imperative  that  a  careful  search  for  diseases  outside  the  nervoiu 
sytitem  first  be  iniilertaken.  Then  the  morbid  nervous  phenunieiia 
should  be  investigated.  The  physician  should  make  it  an  invariable 
rule  to  make  this  examination  in  a  certain  fixed  and  systematic 
manner.  The  best  method  is  first  to  get  the  family  and  personal 
history,  and  then  to  go  over  the  mental,  cerebral,  and  special  ner- 
Toua  fuuctioDs  serially  in  the  way  indicated  under  tho  description 
of  general  symptoms,  thus:  Examine — 

1.  Physiognomy,  general  condition  of  nutrition,  complexion, 
physical  defects  (stigmata  of  degeneration),  gait,  station,  posture, 
speech. 

2.  Mental  and  cerebral  symptoms. 

3.  Motor  and  muscular  symptoms,  iueluding  muscular  and  joint 
atrophies,  electrical  reactions,  and  the  reflexes. 

4.  Sensor}*  s^'mptoms,  general  and  special. 
B.  Vasomotor,  trophic,  and  secretory. 

6.  Visceral  centres. 

In  investigating  the  family  histor}*,  it  is  often  necessary  to  make 
very  direct  and  probing  inquiries,  for  patients  are,  as  a  nde,  inclined 
to  forget  or  ignore  the  existence  of  nervous  and  mental  disease 
among  relatives.  The  existence  of  consumption  and  inebriety,  epi- 
lepsy and  syphilis,  in  thti  direct  line  are  very  important  fatis;  so 
abo  are  those  concerning  birth.  The  patient  should  be  questioned 
cloeely  as  to  his  previous  diseases,  especially  syphilis;  also  as  to  his 
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habits  in  relation  to  aexual  indulgence,  indulgence  in  alcohol,  and 
smoking.  In  women,  the  tea  habit  should  be  inquired  into.  The 
patient  may  be  allowed  to  tell  his  own  story  first.  Proper  queries 
should  be  nut  to  supplement  this,  and  finally  the  patient  should  be 
asked  to  state  those  symptoms  which  to  his  mind  are  main  and 
dominant. 

We  will  now  go  over  the  above  points  in  detail. 

1.  The  physiognomy,  complexion,  and  general  nutrition  are  first 
noted.  Many  nervous  disorders  are  compatible  with  a  very  healthy 
appearance,  and  patients  often  make  the  introductory  apolf^,  "  I 
don't  look  like  a  sick  person."-  An  anxious  look,  restless  manner, 
and  excited  or  diffident  speech,  however,  often  show  something 
wrong.  The  nervous  trouble  is  usually  serious  in  reverse  pioportion 
to  the  voluble  anxiety  of  the  patient  to  make  hia  condition  exactly 
understood.  The  character  of  the  gait  may  reveal  at  once  the 
nature  of  the  malady.  The  dropped  foot  and  flaccid  swing  of  the 
leg  in  poliomyelitis  and  neuritis,  the  stiff  shuffling  march  of  para- 
))Iegia  from  myelitis,  the  waddling  movements  of  juvenile  muscular 
dystrophy,  and  the  bent  head  and  careful  stamp  of  locomotor  ataxia 
are  almost  of  themselves  diagnostic; 

J£t  vents  incessu  patuU  marbua. 

The  speech  also  often  betrays  the  malady.  The  physician  soon 
gets  to  recognize  not  only  the  striking  symptoms  of  aphasia,  but  also" 
the  weak  piping  of  paralysis  agitana,  the  stumbling  enunciation  of 
paresis,  and  the  peculiar  dysarthrias  of  multiple  sclerosis  and  bul- 
bar palsy.  As  a  rule,  the  occurrence  of  speech  difficulties  in  adults 
is  significant  of  organic  and  often  serious  disease. 

I  regard  it  of  much  importance  that  in  the  chronic  and  constitu- 
tional nervous  malatlies  careful  note  be  made  of  the  marks  of  degen- 
eration. The  nature  of  this  condition  has  already  been  described 
under  the  head  of  hereditary  causes  of  nervous  disease.  As  already 
stated,  degeneration  means  a  marked  and  morbid  deviation  from  the 
normal  standard  of  the  race.  The  existence  of  degeneration  implies 
an  imperfect  or  an  unbalanced  development  of  the  body.  The  con- 
dition is  usually  shown  in  some  nervous  or  mental  defect  in  the 
individual,  and  degeneracy,  as  ordinarily  understood,  implies  a  neu- 
ropathic or  psychopathic  state.  But  degeneracy  may  also  mean  only 
a  lessened  vital  resistance  to  certain  forms  of  infection  or  injury, 
as,  for  example,  in  persons  of  a  tuberculous  tendency,  who  often 
have  marks  of  degeneracy.  However,  in  ordinary  use  of  the  term  it 
applies  to  those  who  have  inherited  nervous  and  mental  weaknesses. 
The  degenerate  shows  certain  marks  which  are  called  the  stig- 
mata of  degeneration.      These   are  of  three  kinds:    anatomical, 
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I   have  space  to  give  only  the  more 


physiological,  and   mental, 
important. 

Attatfnirnt  stujmntti ; 

Cranial  anomalies,  r.*/. 
Asymmetry  of  cranium, 
Mierocephalui*. 
PocuUar  shape  of  skull,  trigonal,  Bcapho-f^phRltc,  pli^o* 

cephalic. 
Fadal  aaymmctry,  and  excessive  progimthism. 
Large  jaws. 
Defurmitiea  of  the  palate  aud  uvula,  includiui;  high  narrow 

aroh  and  the  toruK  ]ialatinus. 
Anomalies  of  the  teeth,  tongue,  and  Hps. 
Anomalies  of  the  eyes:  narrnw  pal|)el)ral  fisaore,  muscular 

insufficiency,  exccsaive  astigmatism,  nystagmus. 
Anomalies  of  the  earn:    hadly  placed,  ugly  shapes,  asym- 
metry, adhereut  or  loteless  ears,  marke<lty  conchoidal 
ears. 
Anomalies  of  the  limbs,  )^iiit:il  orjjana,  aud  body  geneniUy, 
Anomalies  of  the  skin,  exccs.«ve  liairineSB,  or  abeenee  of 
hair. 

J*hytloff>gtro{-  fitiijmata — Tremor,  ties,  uystagmun,  and  hered- 
itary defects  in  the  muscular  system  leading  to  atrophies.  Exces- 
aive  or  defoetivc  sensibility  of  the  cutaneous  aud  special  senses, 
defects  in  ajieech,  jjerversions  tif  the  sexual  and  othi-r  inntiiu!t8  are 
to  h«  classed  hero.  A  dimiuisbed  resistance  to  nervous  and  emo- 
tional strain  is  a  most  fn^qucnt  physiological  mark  of  ilpgoiieraey. 

McHful-  Sfi'jiHuf'r. — These  include  all  those  factors  that  nialte  up 
the  erratic,  unbalanced,  ami  morbidly  emotional  individuHl.  The 
specially  morbid  note  in  these  persons,  as  Peterson  says,  is  an  ex- 
oessire  egotism,  an  intensw  self-ctinscitjusnes^  often  with  ])eculiar 
disturbances  of  the  sense  of  personality.  Mental  degeneracy  is 
often  associated  with  great  special  aptitiules,  even  genius,  and  is 
quite  compatible  with  sanity  and  a  fair  degree  of  health. 

Of  the  foregoing  the  most  important  of  the  anatomical  stigmata 
ate  deviations  in  the  symmetry  aiul  shajw  of  the  akull,  defects  in 
the  palate  and  luider  jaws,  badly  8ha])ed  ears,  badly  set  teeth, 
and  a  generally  weak  and  badly  developed  body.  Stress  is  laid 
upon  the  skull  beoauso  its  development  corresptinds  with  that  of  the 
brain.  The  palatal  stigmata  are  in  gpueral  those  which  make  the 
cavity  of  the  mouth  smaller,  it  being  tlic  fact  that  the  mouth  caviQ' 
im^rcases  in  size  as  we  ascend  the  vertebrate  series  (Peterson).  Ah- 
nornuU  palates  are  found  iu  about  ten  jier  cent,  of  normal  }ieoplo 
(Charon)  and  in  from  forty-six  to  eighty  per  cent,  of  degenerates. 
The  high  narrow  palate  is  one  oftenest  seen  by  myself.  The  tt>rufl 
polatinos  or  longitudinal  ridge  on  the  hard  palate  is  significant  if  it 
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fs  well  marked.  The  importance  of  defective  ears  is  based  upon 
oomparative  observatious.  They  are  found  in  from  twenty  to  sixty- 
four  per  cent,  of  degenerate  persons. 

\Vhile  many  of  the  stigmata  have  no  significance  in  themselves, 
j*ot  a  combination  such  as  imppesaoa  the  observer  with  ita  prepon- 
derani«  is  of  j,Teat  imiKprtance,  for  n«»rcj8«8  or  psychoeos  developed 
among  this  clasH  have  a  much  more  unfavorable  prognosis.  It  is 
especially  among  neuraatheuics,  e]iileptic8,  severe  forms  of  bysteria, 
and  in  the  insanities  that  these  signs  are  to  1m)  looked  for  and  stud- 
ied.  Among  normal  men  about  two  or  three  anatomical  stigmata 
are  often  found;  ouioug  lunatics,  eriminalrt,  nbortivo  typen  of  jiara- 
lUHB,  and  primary  formy  uf  nfurastlit--aia,  tho  number  is  nmuh  greater. 

The  arcompaoying  table  will  be  of  help  in  making  the  investiga- 
tions relating  to  the  cranium  (page  43) . 

To  understand  it,  it  is  nfcessary  to  describe  tUe  skull  landnmrks, 
nnd  to  give  briefly  the  claseiHcation.  aud  terms  used  by  anthropolo* 
gists  aud  alienists  in  describing  the  dimensions  and  shape  of  the  skull. 

DlMKSSiONS  AXD  8hapr  OP  SKCt-l, —  Oenertil  Clttsstjication, — 
Anthropologists  imike  a  general  classification  of  skulls  into : 
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Tho  doltohooephalic^  in  whieh  the  Aiittro-^iORtenor  diameter  is 
to  the  transverse  as  tOO  is  to  75  or  less;  the  bracliyceplialic,  in 
which  the  len^h  is  to  the  breadth  as  100  is  to  SO  or  more;  the 
mpsocejihalic,  in  which  the  length  is  to  the  breatith  as  llK)  is  to  75 
to  80.  Tlie  physiological  limits  of  variation  in  the  ratio  of  length 
to  breadth  are  from  lOO  to  70  to  100  to  90.  The  dimensions  and 
shape  of  the  skull  vary  with  age,  sex,  individual,  raee,  and  with 
certain  pathological  conditions  and  artificial  deformities.  In  gen- 
erat,  however,  the  variations  in  the  shape  aud  size  of  the  skulls  of 
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healthy  ndnlt9  of  European  and  American  races  are  fairly  uni* 
foriH., 

Ytirlations  Dependent  upon  A^f. — The  proportiotiB  of  the  skull 
change  most  cousiderably  in  the  first  year,  and  continue  to  fhauge 
up  to  tlm  fuurth  yeiur.  AFtt'i'  that,  iiuMliJk'utions  an;  Hligtit  in 
amount  and  appear  move  slowly,  l-ly  tliu  end  of  the  seventh  year 
the  jtkull  has  nftarly  reached  ita  full  aize  (see  t«blo),  moro  nearly  in 
girls  than  in  boys.  Tlie  cliief  jneosiirenients  during  childhood  are 
given  in  tlie  table.  The  piotuherauces  and  ridg^es  are  less  marked 
in  children. 

TliH  ffinale  ukuU  is  larger  posteriorly,  ia  broader,  lower,  with 
higher  orbital  diainet+T;  often  it  has  no  glabella,  no  super-glabellar 
depression,  and  is  less  well  marked  as  to  its  ridgoa,  ptoniinencea, 
and  sutures. 

Y'lrMCwns  as  iie^aiyh  li'tcc. — The  length-breadth  index  and 
other  cranial  indices  and  the  volume  are  the  only  racial  differences 
BO  far  extensively  studied.  Even  these  are  too  indefinite  factors  to 
bf»  of  any  prartical  value.  In  gemeral,  we  may  say  that  the  doli- 
choL-epludic  or  long-headed  are;  the  English,  Irish,  Scandinavians, 
negroes,73;  ArRb»,74;  Chinese,  70.  Thebraehycephaliooc  broacl- 
keaded  ai-e:  the  (iennans.  SI;  Russians,  Turks,  SI.  The  nieso- 
oephalic  or  meiiiuni-shaped  heads  are:  tlie  Ami^ricJtn  Indians,  79; 
Hollanders,  Farisiaus.  79. 

Tha  VaniitlouA  Ih-fienilent  ujioii  Artijirial  DefomUtifiA,  Ai^ithnia, 
fercergiiiun  iif  Gititudi  nitil  JJf^i'niiij>tnenf,  nnfl  Hpuii  JUsi'usf. — Ther© 
ate  certain  more  or  less  pathological  variations  hi  the  sliape  of  the 
skull,  due  to  a  premature  osaiticatiou  of  a  suture,  or  arrest  of  devcl- 
opiueut  \u  a  ventre  of  uijsihi'atiun,  ur  to  a  hyperplasia  or  aplasia  of 
a  ]iart  of  the  skull  ur  of  iti^  contents.  Ulieu  one  part  is  shut  off 
from  its  natural  expansion,  other  parts  fs  a  rule,  undergo  compen- 
sator)- development.  This  principle  underlies  the  pathologj-  of  cra- 
nial deformities.  Those  deformities  which  it  would  b«  well  to  look 
for  aie; 

Tha  triangular  or  trigono-cephalic  skull-,  the  keol-sliajied  or 
•capbo-eephalic  skull  j  the  aerucephalic  or  pointed  Bkull;  the  oxy- 
cephalic or  steeple -shaped  skull;  the  llat-heatled  skull;  the  plagio* 
cephalic  or  obliquely  deformed  akuU. 

VttrUftloitB  ill  thf  Xeitrojiuth'tc and  J'»ifeh<>jmth%e  Ciossen. — Varia- 
tion from  the  regular  type  i&  oftener  found  in  these  classes  than  iu 
the  normal,  but  detinite  variations  cori'esiJUDdiug  with  a  special  type 
of  disease  are  not  yet  made  out. 

For  all  ordinary  pnr]x>ses  the  only  instimnenta  m^eiled  in  exam- 
ining  the  craniu:n  are  a  tape,  a  strip  of  lead  to  use  as  a  conforma- 
tor,  and  a  pelvimeter. 

2.    I^VRflTIOATlOV    OF    StMITOMS  07  Dl80K»ERKD    MOTILITY. — 

In  studying  the  attitude,  expiession,  gait,  and  s]>eech,  some  uotioa 
of  the  uoDdition  of  the  motor  functions  has  been  obtained.     ISpecial 
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disturbances  of  the  various  parts  miiat  theu  be  iuvestigated.  The 
patieut  is  luailo  to  extend  thct  arnia  an«l  movo  them  in  al!  posaiblo 
vafs;  tliu  fane,  trunk,  mid  lower  litiibs  are  put  through  alL  their 
chauges.  The  degree  of  paralysis  in  some  [groups  oi  muscles  can 
be  meajHired  by  dyiiamoiiiMteii!.  The  oriilnary  hand  dynamometep 
of  Mathieu  measures  the  d<>gj'ee  of  paralysis  in  the  desors.  Tt 
should  be  graduated  accurately  in  pounds  or  kilograms. 

The  average  power  of  pressure  on  tho  Mathieu  dynamonieter  is, 
for  an  adiUt,  forty  to  fifty  kilograms  for  the  rijfht  hand,  aiid  three 
to  five  kilograms  Ie«s  fur  the  left.  A  wonuui  has  aLwut  twu-thii'da 
of  the  power  o£  u  man.  I  have  hati  conBtnicted  an  apparatus  by 
whicli  tho  streiifith  of  thii  h*g  push,  j-f.,  of  tlio  ex- 
ti>iifiora  of  the  leg  and  f<x}t,  and  the  exteneora  of  the 
thigh  is  testixl.  Dr.  \\.  Kiaus  has  devised  a 
simpler  inHtniuieut.  The  .interior  tibial  and  i-alf 
mu&c-les  can  ahit*  be  tested  by  nieajis  of  an  iustru.- 
uient  en-lled  the  pedmlipTiftnioiiieter  devjswl 
by   the  late  Dr.   William   K.   Birdsall. 
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A  ({ood  idea  of  the  degree  of  paralysis  can  be  got  by  making  the 
patient  take  the  physician's  two  hands  with  bis  own  and  squeeze 
isacli  nt  the  snme  time.  A  malingerer  ur  hyHterio  will  ofton  in  this 
way  unt^msrinuRly  press  ttiueh  hartlor  than  he  is  aware.  Th^::  phy- 
sician's own  ingenuity  will  snggi-st  vari<ms  ways  of  testing  the 
8tr<>ngtli  of  tho  h'^g  and  thigh  muscles,  such  as  making  tho  pati^'nt 
ris'*  on  one  toe,  climb  n[H>n  a  chair,  pmih  against  an  object  'A'it}i  hia 
foot,  etc, 

Trfmor  is  tested  by  making  the  patient  hold  out  the  hands  and 
'  '^ima  at  full  length,  Kpreading  out  the  fingfrn  at  thf  sanm  time.  To 
'Se^mine  whether  the  tremor  increases  on  volitional  movementj 
give  the  patient  a  fidl  glaH^  of  water,  let  him  hold  it  out  for  a  mo- 
ment, then  bring  it  tc  hi&  mouth  slon-ly.  If  the  tremor  increases 
with  this  movement  it  is  ealled  "intentional."  As  a  general  ni!e, 
the  tremor  of  organic  disease  is  increased  by  volitional  movementi 
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(Ujd  ceases  during  rest  of  the  extremity.  Functional  tremors  are 
tisuallj  continuous.  In  most  foi'ms  of  tremor  the  hand  and  arm 
Bhake  as  a  whole,  lii  otiier  forms  tlie  tremor  involves  oaly  the 
fiogers  01  hand  oi  foreai'ni  and  hand.  Such  tieuiot'  is  callod  seg- 
meutaL     It  is  especially  seen  iu  paralysis  ajj^itans.    As  1  have  alreadj 
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said,  tremor  may  be  fine  or  coarse,  i.e.,  four  to  six  or  eight  to  twelve 
per  second.  To  determine  this  accurately  a  9pe<'lal  apparatus  is 
needed;  but  onfi  can  with  a  little  experience  determine  this  fairly 
well  by  observation  alone.  Or  we  can  use  a  Bpbygmopraph,  as  shown 
by  Dr.  F.  Peterson.  This  iustrumeiit  is  tixed  tirinly  on  the  table, 
and  the  tremulous  forefinger  held  lightly  against  the  lever.  Coaiso 
tremor  la  usually  a  sign  of  organic  disease  or  of  paralysis  agitans, 
but  it  occurs  hIso  iu  hysteria  and  grave  conditions  of  alcoholism. 
Tremor  that  is  hardly  observable  by  the  eye  ran  be  felt  by  placing 
one's  hand  against  the  extended  fingers  of  the  patient.  Tremor  of 
the  tongue  and  lipM  and  facial  inuacU-s  must  be  carefully  looked  for. 
It  is  tested  by  making  the  patient  close  the  eyes  tightly  and  show 
the  teeth  or  protrude  the  tongue.  Facial  tremor  if  very  marked 
usually  inilieates  a  serluua  condition  of  nervous  r-xhauation.  alco- 
bolio  poison,  or  perhaps  oftenest  of  paresis.  Tremor  of  the  whole 
bead  duo  to  the  ueck  muscles  miutt  be  distinguished  from  secondary 
shaking  of  the  hi-ad  due  to  a  tremor  of  the  trunk. 

FUtriilarif  tremar,  which  involves  only  certain  fibres  of  the  mua- 
cle,  is  aoen  ofteneat  in  the  tongue  and  face  and  muaclea  of  the 
extremities.     It  indicates  wasting  or  exhausted  mu&clea. 

Choreic  movemtmtx,  tics,  associated  and  forced  movements,  and 
the  other  forms  of  motor  distnrbanee  can  be  recognized  by  simple 
obeerrstion. 

JUtfuidema  is  a  tonic  spasm  of  a  partuf  a  muscle  near  its  tendon- 
0U8  attanhmcDt.  It  is  produced  by  a  sbai'p  blow  upon  the  muscle 
near  its  tendonous  insertion.  This  caiihes  the  museular  fibres  to 
bunch  uji  into  a  small  tumor  for  several  seconds.  Its  presence 
indicates  rapid  muscular  wasting  from  exhauBting  disease. 

Idiopathic  macular  spasm  is  a  phenomenon  of  a  similar  nature. 
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When  the  bftlly  of  a  iimacle  is  sCruok  with  a  dull  iitstnunent,  a 
welt  of  cuntracted  must^le  apijcars  aiul  lasts  several  Beconils.  It 
indicates  an  exagigorated  musculai:  irritability. 

The  ExAMixATioN  vr  thk  Keklkxkm. — These,  as  already  stated, 
are  of  four  kinds:  (I)  the  superficial  or  skin,  (2)  the  deep  or  ten- 
dODOUB,  (3)  the  visceral,  and  (4)  the  muscle  reflexes. 

1.  A  Mtin  or  guperjffial  reflex  is  produced  by  scratching,  tick- 
ling pineking,  or  irntating  the  skiii  with  hot,  cold,  or  chemical 
JKxitettta.  The  lesult  iy  a  cuutxactiuu  of  the  muscles  sttpplyiuK  the 
parts  near  the  irritation.  The  skin  reflexc^s  whicli  can  be  ordinaiily 
brought  out  are  the  plantar,  creiuaaterie,  epigastric,  abdominal,  erec- 
tor spinal,  iutei-scapulur,  jialiuar,  and  certain  ci-aiiial  retlexett. 

The  plantar  reflex  Is  produced  by  tickling  or  scratching  the 
soles  of  the  feet.  This  caiidea  a  quick,  involuntary  jerkiujj  up  of 
the  foot  and  leg  or  plantar  flexion  »f  the  foot. 

The  cremasteric  reflex  is  brought  out  by  scratchinf?  the  inner 
side  of  the  thigh  or  the  .skin  over  Scarpa's  triangle.  It  causes  a 
drawing  up  of  the  testicle,  not  of  the  eerotuni  alone,  on  the  same 
side. 

The  abdominal  reflex  consittts  of  a  contraction  of  the  abdominal 
recti  mnscles,  caused  by  irritating  the  nide  of  the  abdomen. 

The  epigastrtu  reflex  consists  of  a  contraction  of  the  upper  fibres 
of  the  rectos,  causi^d  by  irritating  the  Bkiu  of  the  lower  part  and 
side  of  the  thorax. 

The  erector- spina  I  lefiex  consists  of  a  contraction  of  some  of  the 
fibres  of  the  erector  spinx,  caused  by  irritating  the  skin  along  its 
oater  edge. 

The  scapular  reflex  consists  of  a  contraction  of  some  of  the  eeap* 
ular  muscles,  causecl  by  irritating  the  skin  over  them. 

The  palmar  reftex  is  produced  by  irritating  the  palms  of  the 
hands. 

The  cranial  reflexes  are  the  till  reflex,  caused  by  irritations  of 
the  conjunctiva  or  of  the  retinai  the  pupillary -skin  reflex,  which 
consists  of  a  dilatation  of  the  pupil  caused  by  gcraching  the  skin  of 
the  cheek  or  chin. 

The  i>almar  reflex  is  rarely  present  in  healthy  jicuple  except 
during  sleep,  and  in  children.  The  superficial  reflexes  depend  upon 
the  integrity  of  the  reflex  spiual  arc,  and  to  a  less  extent  upon  the 
d^ree  of  cerebral  inhibition.  When  present,  they  show  that  the 
spinal  cord  at  the  level  through  which  the  impulses  travel  is  healthy. 
When  absent,  they  do  not  necessarily  indicate  much  of  anything, 
for  they  vary  in  amount  in  differc-nfc  persons  and  at  different  ages. 
In  cerebral  hemiplegia  during  and  for  a  time  after  the  acute  attack, 
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thej  are  generally  lessened  or  absent  on  the  affected  side.     Later 
they  may  be  exaggerated. 

The  levels  of  the  spinal  cord  through  vMch  the  impulse  travels 
are  indicated  in  the  accompaayiag  table : 


Spinal                 Deep  and  Supu- 
Herre.                     flcBalBeflez. 

1 

9 

8 

1^ 

|5' 

1 

6 

Elbow  jerk 

7 

Scapular 

8 

1. 

spinal 
Nerre. 

8 

0 

10 

fn 

13 

1 

2 


Deep  and  Super- 
fidalB«flex. 


Abdominal 


5 


1  I 

\  Knee  jerk 


Cremasteric 


Gluteal 


>  Ankle  jerk  and  clonus 


Epigastric 


Plantar 
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7, 
Spinal  Cord  IjEvels  of  the  Superficial  and  Deep  Reflexes. 

The  deep  reflexes  are  sometimes  called  tendon  reflexes,  though 
this  is  not  a  strictly  correct  name,  since  they  can  be  called  out  by 
striking  periosteum  or  muscle  as  well  as  tendons.  The  deep  reflex 
iu  all  these  cases  is  probably  a  true  spinal  reflex,  though  some  assert 
that  it  is  due  to  the  direct  effect  of  the  concussion  or  sudden  stretch- 
ing upon  the  muscle  itself  (Gowers),  which  is  in  a  condition  of 
slight  tonus.  Those  who  accept  this  view  speak  of  the  deep  reflex 
as  indicating  the  myotatic  irritability  or  muscular  tonus.  Either 
view  involves  the  integrity  of  a  reflex  arc. 

The  deep  reflexes  are  very  numerous.     The  important  are: 

The  patella-tendon  reflex  or  knee  jerk.  The  ankle  reflex  or 
ankle  clonus.  The  wrist  reflex.  The  triceps-tendon  reflex  or  elbow 
jerk.  The  jaw  reflpx  or  chin  jerk.  The  light  (or  pupillary)  and 
accommodation  (or  ciliary")  reflexes. 

The  patella  reflex  or  knee  jerk  consists  of  a  sudden  contraction 
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Toluutary  coutcartion  of  some  other  muacles  is  iiiado  by  the  patifnt. 
Usually  tlift  patient  is  told  to  jiull  on  Iiia  clasped  fingers,  or  tightly 
eliut  the  haniis.  This  procpsA  is  railed  the  re'cnfm-rfment  of  the 
Itnre  jerk  (aee  Fi^.  26 1.  Sui-h  te-etiforecmi-tit  can  he  cmised  by 
irritatiinf  the  skin  and  by  variouH  sensory  or  psyi-hic;  stimuli.  The 
nervo  luots  involvt-d  are  those,  in  man,  of  the  swniitl  and  third  lum-< 
bar  segments.  Th«  jieripln-nil  ni-ive  is  tlio  autwior  cnunl.  Th«* 
nuet  essential  lumtOes  ai-e  the  vastus  interavis  (Sheniiitctoii^  aud 
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the  quadriceps.  The  elhow  jerk  is  brought  out  in  a  way  l)e.st  shown 
ia  Fiy.  Ii7.  The  wrist  rftlcx  is  broui;ht  out  by  striking  the  wrist 
tendons  while  the  forearm  i*  supituitcd  and  held  limply  on  the  hand 
of  the  physician.  Tim  triopps  reflrx  or  elbow  jerk  is  hrtmBht  out 
by  t^trlktii^  the  triceps  teadon  while  the  arm  ia  supported  and  the 
forearm  allowed  to  hang  down  loosely  at  right  angles  to  the  ai-iu. 
These  rettexeK  ociiir  in  uoriuul  individuals,  The  jaw  reflex  or  jaw 
jftrk  is  brought  ont  by  having  the  patient  open  the  luoiith  and  leave 
the  jaw  relaxed.  A  fl:»t  instrnment  like  n  paper  nitter  is  then  laid 
on  the.t<;cth  of  the  lower  jaw,  ajul  if  this  ia  struck  smartly  the  ele- 
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T&tora  of  the  jaw  poiitract.  Tlie  light  reflex  is  caused  by  tbron-ing 
a  bright  light  into  th*;  eye,  aiid  tlie  ciliary  or  aecomiuoilatioti  reflex 
by  making  tlm  patient  luok  ut  a  distuiit  and  then  at  a  near  object. 
The  pupil  uoi'iually  dilates  in  the  foimer  case  aud  coutraetii  in  the 
latter.  \Vh<*ii  thv  Iiyht  rfll««x  ia  \tmi  wiiile  tliw  aecouuDodatiou  re- 
Her  temaiiig^  the  coiidition  is  i-alleil  t\m  Ari/yU'liubvrtsvn  j'ujiil. 

Ankle  eionvM  is  caused  by  having  the  seated  patient  exU'nd  tlie 
limb  and  hold  it  rather  tinnly  in  a  «(MriiHexed  {oiiditton.  The 
pliytiiriiin  takes  the  fuot  by  the  toe  and  lieet  and  quickly  flexes  the 
foot  ou  tlie  leg.  He  thus  nuddeuly  stietchea  the  calf  muscles,  and 
they  undergo  rhythniital  couUaction.  This 
phenomenon  does  not  occur  in  healthy  peo- 
ple. It  is  found  in  ti-aiisverse  aud  compres- 
sion myelitis  and  in  de^eneratif>n  of  the 
lateral  fuliuuns  of  the  cord,  and  it  usnally  in- 
dicates orgaiiii:  disease  of  th«  curd.  Apseu- 
do'clonus  sometimeii  occurs  iu  which  thei'e 
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are  a  few  rhythmical  riiutractions  im  Hudilcn  dorsaJ  flexion  ut  the 
foot,  but  tbe  c-outractions  socm  subside.  This  is  seen  in  neumstheiiia 
and  hysteria. 

The  dee]>  reflexes,  and  in  particular  the  knee  jerlt^  for  that  is  the 
one  most  easily  and  often  tested,  are  practically  always  present  in 
hpalth.  Tliey  may  bo  decreased,  delayed,  absent,  or  exaggeratecl. 
llieir  eu^geratiun  is  comuioii  and  not  of  special  clinical  tii^niti- 
caooe.  Tbo  absence  of  the  kuee  jerk  is  oE  preat  si^nificauoe,  indi- 
cating in  persons  ivlm  have  no  paralysis  of  the  crural  muscles, 
locomotor  ataxia,  nenritis,  or  tiome  toxieuiia,  sm-h  as  follows  diph- 
theria or  exists  in  diabiftes. 

The  "paradoxical  contraction"  is  a  name  ptven  to  the  tonic  con- 
tnction  of  the  anterior  tibial  ntu!M>les  cauif^cd  by  the  pbysiciau's 
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Buddenly  flexing  the  foot  on  the  leg,  thus  shorleniug  tliese  muscles. 
This  is  a  rate,  phenomenon,  never  fountl  in  health,  and  usually  as- 
sociated with  exceaaive  spasticity  of  the  legs. 

j(V(«  KieftrinU  Conilitions  iH  JAsUtrlMince*  of  MotUity. — Then 
cannot  be  understood  without  some  descriptioQ  of  the  methods  of 
usLiLg  eleotriL-ity,  and  ht^tici!  tliu  tei*htii(|uu  of  electrical  examinations 
for  purposes  of  diagiiosis  will  lie  ileiwiibed  und^r  the  h»?ati  of  treat- 
ment. 

KxAMtNATKiN-  UP  THR  DiHoitrtKHn  OP  HRXSATiaN. — Tho  ohject 
of  examining  the  sensory  functions  is  to  see  if  they  are  exaggerated, 
perverted,  or  lost,  and  to  locate  the  extent  of  the  diaturbance. 
Patient-*  diffpi*  gi-eatly  in  tht-ir  intelligem*6  and  power  of  description, 
so  that  great  care  must  be  taken  in  drawing  conclusions  as  to  sen- 
sory disturhaniws.  In  examining  the  skin  and  niustdo  senses,  the 
patient's  eyes  should  be  closed  and  he  should  be  carefully  told  Ui 
answer  promptly  whenever  he  feeU  the  stimulus.     It  is  best  to  in- 
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sist  that  he  always  reply  lu  the  same  way,  e.-j.,  using  the  word 
"now"  the  moment  the  sensation  is  felt.  Many  ingenious  instru- 
ments have  been  dL-vised,  and  I  have  Jcscribi-d  some  of  th«n,  but 
for  ordinary  purposes  a  cainel's-hair  pencil  and  a  pin  answer  very 
weU. 

Sensations  at«  of  two  kinds,  general  or  common  and  special.  A 
oonunou  sensation  is  one  which  is  referred  to  the  body,  and  it  is 
■abjective  in  character.  A  special  sensation  is  one  whicli  is  referred 
to  the  external  world,  and  in  piirtii-iilar  to  the  object  which  causes 
tlie  stimiihis.  The  pain  from  a  knife  cut  is  referred  to  the  body, 
and  is  a  couimou  sensation.  The  coldness  felt  when  a  knife  blade 
is  laid  on  the  skin  is  referred  to  tliw  knife,  and  is  a  8j»pci«l  sensation. 
Special  »CB*P3  give  na  very  often  objective  symptoms,  i.e.,  such  as 
can  be  noted  directly  by  the  physician. 

The  sensory  functions  to  be  examined  are: 

The  cutaneous. 

The  muscular,  articular,  and  teudonous. 

The  Tisnal,  auditory,  olfactory,  gustatory,  and  space  sense*. 

Viscerftl  and  geueral  bodily  sensations. 
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The  eutanmtu  aensatiotm  are:  (1)  The  UctUe  sense,  which  in- 
cludea  pressure  and  contact j  (iJ^  the  lemperatme  sense,  which  iu- 
chi(le.4  the  heat  senso  and  cold  sense;  (3)  the  pain  sense.  The  drat 
two  are  sjiecial  senses,  the  last  is  a  general  sense.  * 

To  test  the  tactile  scuae,  blindfold  the  patient  and  use  the  aistho* 
nometer.  This  is  an  instrument  with  two  rather  blunt  points, 
which  can  be  separated  or  appioximated.  A  hairpin  or  two  ordi- 
nary pins  can  be  used  in  its  st<~'ad.  Its  use  dopenda  wjxrn  the  fact 
that  the  power  to  appreciate  the  conttct  of  two  jioints  on  the  skiu 
gradually  appi-oximated  variea  with  the  tactile  seuaibility  of  the 
patient.  The  tongue,  finger  tips,  mid  lips  are  the  most  sensitive 
points.     The  back,  arms,  and  thij^hs  the  least  aensitive. 

The  following  table  sIiowa  the  average  distance  at  which  two 
points  are  appreciated  as  such  by  an  intelligent  adult: 


Tipof  totiguo 1  mm.  (j^Id.]- 

TtpofflDget* 8  - 

Up* 3  " 

Dontsl     surface     of 

fingers 6  ■ 

Tipot  HOBO 8  ■ 

Fbrewm 0  " 


Tip  of  toes,  cbccki,  eyelids . .  Id  mm. 

Templt 18  " 

Biwk  of  biuidt 30   " 

Neck 85  " 

Forearm,  leg,  l»ck  of  foot. .  40  " 

Back 80-80   " 

Aminnd  thigli 80   " 


The  fignrea  vary  somewhat  with  the  thickness  or  softness  of  the 
akin  and  with  the  duluL-ss  or  keeiiness  of  the  nervous  organ izat ion. 
If  the  distances  are  double  those  given  above,  it  may  be  considered 
iu  most  canes  abunrmal.t 

The  sense  of  contact,  which  is  a  form  of  tactile  sense,  is  tested 
by  drawing  a  jwnril  ur  a  bit  of  cotton  lightly  over  the  skin.  The 
sense  of  locality  or  power  to  localize  a  point  on  the  skin  that  has 
be«n  touched  varies  with  the  tactile  sense  and  with  the  muaoular 
It  is  tested  by  placing  the  linger  lightly  on  a  given  spot  and 

'  PsyclMlnglstA  deny  the  ItxJegH-udcucc  of  tlto  pain  senne.  and  lusert  thAt  it 
Is  onty  n  (luality  or  inurl  location  of  other  senses. 

t  The  tnctilfi  s(>n.sc  mny  bUo  I>o  v^mcd  hy  tlio  writing-mHhoii  (Htimpf}. 
Figures  or  lolUra  ara  writlt^n  upon  Ukc  akin  with  n  harcl-p«iDt«d  iii<il.nim«nt. 
■ad  the  patieot  la  luiknl  to  icll  thorn.  Tlie  AgiireH  drawn  nre  made  larj^er  or 
smullL-r  in  nccordouco  with  thu  Jccroiso  or  iiirronao  ot  wnHihiliiy.  Tho  fol- 
lowiiig  tahlc  sliows  Ihu  dlflDn-ut  sizis  im  appreciated  un  the  uuniiul  skin  : 
Pingcr  tips 0.5  cm.  (i  In. )  high 
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tilling  the  patient  with  closed  eyes  to  pltice  his  finger  on  the  part 
touched.     He  should  come  within  five  uentimetira  of  it.     In  slight 

degrees  of  anaesthesia  dependent  upon  disease  of  the  sensori -motor 
areas  of  thii  cortex  of  tlia  brain  this  Is  an  important  test.  Further 
tests  may  bo  uiad^;  by  iiioviug  points  filong  tho  skiu  aiul  asking  the 
patient  to  iudioate  tlie  dirpetiun  uf  tlie  jJiotion ;  or  by  laying  variously 
shaped  otjerts  on  the  skin  and  asking  the  pa- 
tient to  ttdl  theic  shape  oi-  position. 

Ti>  test  tlie  prfsatire  Aenm;  one  may  use  the 
bnra?sthesionieter,  au  instrameiit  iiiada  with  a 
spiiiig  scale  iueiit>uriiig  the  auiunut  uC  jirifsmire 
made.  A  simpler  way  is  to  have  the  patient 
rest  the  hands  on  a  table  and  then  try  and 
dct*'riniiie  the  woiyht  iif  tliffei-cut  objects.  The 
lightest  weight  that  iran  be  appreciated  on  the 
hands  or  face  is  one  u£  ahuut  0.02  gram  (gr.  |). 
differences  of  light  weights  of  1  and  5  grams 
and  of  ^o  and  30  gi-Ains  are  aU^ut  all  that  can 
be  ordinarily  appreciated  by  thfl  skin.  Much 
smaller  diffiTcnceH,  of  0.5  to  2  gianis,  ean  lie 
detected  if  i^veat  care  is  useil.  Weighted  rubber 
balls  may  b«  itsed  in  the  foregoini^  teat.  I  pre- 
fer to  nse  differently  weighted  metal  hodiea, 
held  by  a  wire.  Pressure  sense  ia  acute  on  the 
forearm  and  abdomen,  wIj«-o  locality  sense  is 
feeble;  also  un  tho  brow,  templeb,  and  batk  of 
the  hand.* 

Most  of  the  above  tests  are  not  ordinarily 
needed.  With  two  pin»,  using  the  head»,  the 
presi-nce  and  degree  of  nniesthesia  can  be  de- 
tected aud  approximately  ineitsured. 

The  ii-utjHiritfiifK  «<-«««  in  tested  hj  test  tubes 

filled  with  hnt.  and  cold  water,  or  by  nsing  hot 

and   t:old  spuons,  or  rouglily  by  breathing  and 

then  blowing  on  the  part.     A  therniu-wsthesi- 

ometer  may  be  used.     This  lias  a  round,  flat  siir- 

faeo  one  centimetre  in  diameter,  and  contains  in 

its  terminals  thcrmomei^-rs  by  which  the  degree  mid  differences  in 

temperature  may  be  noUnl  iTig.  .30).     A  small  heated  or  chilled 

surface  is  appreciated  miiL-h  less  easily  than  a  large  one. 

*  The  storeognostic  uiwo  Js  oou  dopcadviit  on  the  use  of  the  tftctilo  nnd 
muiicidiir  HruHui.  tiui]  Is  tvHtL'd  by  plachig  variowily  shaped  objects  in  the  p** 
llcal'tt  huuJH  nud  frikiug  Liin  to  uoiue  liima. 
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The  indifferent  range  whei-«  objercs  are  felt  ta  be  neither  warm  nor 
cold  id  from  27'  to  30  C.  (80.(1^  to  Rfi'  F.).  Fine  differencea  (0.2* 
to  1.6^  (J.)  are  appreoiatl^l  ahovn  tKe  iiulifferent  range.  Ijower 
down  in  tint  soalc,  ditftTi-nces  from  I"  to  l.:r  0.  (2"  to  3"  K.)  are 
appreciable.  It  may  be  considered  a  morbid  sympt-om  if  temper- 
atures of  60"  to  (33'  K.  aro  not  felt  aa  coh),  vr  teiuperaturea  of  86' 
to  95"  F.  are  not  felt  as  warm ;  also  if  between  the  ranges  of  1*  C 
(311'  F.)  and  40=  C.  (IW  F.)  differences  of  2"  C.  tare  not  appre- 
ciated. A  painful  degree  of  sen^iitivencs-^  to  heat  or  rold  sometimes 
exists.  These  conditions  are  calleil  li>pei'tlifriiial(,'e»ia  and  hyper- 
cynlgesia  (Skinner,  Starr).  When  the  heat  ur  culd  is  intense,  a 
sensaLiou  of  ]jaiu  is  felt.  Cold  i^ain  ia  prudueed  more  easily  in 
»om<i  plai-es,  siu'h  as  the  elbow,  thai)  nthert^,  hh,  for  example,  the 
finger  tips.  Cold  pain  ia  produced  by  temperatures  of  from  -(-2.8" 
C.  to  —11.4"  0-  Iteat  pain  i.H  produced  by  temperatures  cf  from 
30.3*  C.  to  o'i.G^  C. 

The  f*aiH  tiritf^  is  tested  by  pricking  the  skin  with  needles  or  the 
sharp  point's  of  an  jeathesiometer.  The  farailic  battery  with  metal 
poinb  or  a  wir*^  bnish  may  also  lie  iis<?d.  Instniments  for  pim-htng 
the  Hkin  ami  me;istiring  the  sensibility  by  the  strength  of  the  pinch 
have  been  devised.  The  power  of  localizing  puiu  is  letiseiied  in  pro- 
portion to  the  analgesia. 

The  niM*-M/rtr  »»■»*(/* iViV;/,  i.f.,  the  general  or  pain  sensation  of 
muscles,  is  test<^d  by  passing  the  faradic  ciirrent  through  the  jiart. 

Pain  and  temperature  i^cuKe  are  usually  affected  together. 

Drhfjfl  Si'tifiti"'!. — The  time  bikeu  for  a  sensatiou  to  be  felt 
and  produce  a  voltuitary  response  is,  for — 

X  touch  on  the  liand.  iitiout 0.13  second 

"       foot,      "     0.17      - 

Ilciiring 0.13      " 

SIgbl 0.16      - 

Ti»Ui 0.1S      " 

The  tactile  sense,  as  well  as  the  other  special  and  the  general 
WDsations,  may  show  a  delay  in  conduction.  The  tacti'e  seuae 
MpeciaUy  should  be  tested  on  tins  point.  The  delay  may  amount 
to  wveral  seconils. 

D^/ubfe  SfHeiitiyii^  or  Puhja-Kthftia, — AThen  the  touch  of  one 
point  is  felt  as  two  or  more,  the  symptom  is  known  as  pulyu>iithesia. 
tl'/erri*!  sensations  and  nllorfiiria  are  described  under  Symptom- 
atology, The  distribution  of  the  aniesthegia  must  be  determined. 
The  normal  neiTO  supply  of  the  skin  is  .shown  in  Figs.  31  and  32. 

Tf-fts  for  t.h«  Cnmiifttiii.  of  t/ie  .S/zcriVf/  iSVvwc  o/'  J/iw/cx,  Jo'uUtf 
anJ  I'emioTu,  <!.e,,  j'-rr  Aoijuiu. — AlIH^tilhel>iH  of  the  Hpw^Jal  ueusory 
nerves  of  the  muscles,  joints,  and  tendons  causes  ataxia  and  inoo- 


58  OISEA8B8  OP  TUB  XBRVOL'S  BYtiTE». 

« 
ataxia,  or  inability  to  stand  {or  sit)  without  swaying  or  irregular 
raovBtnents,  is  tested  by  making  the  patient  stand  with  the  pyes 
closed  and  tho  heels  and  toea  close  to^i>thf!r.  Nariiially,  the  head 
moves  not  over  an  inch  in  this  position,  and  the  patient  holds  the 
head  and  botly  more  rigid  with  the  eyts  c-losed  than  with  them 
opened.  In  ataxic  stat*^s  the  leverse  is  true,  and  decided  swaying 
or  even  complete  loss  of  eqiiilibriiun  oocnra  with  the  eyes  oloBed,  or 
ev«>n  with  the  eyes  open,  and  the  biiao  narrowed 
by  putting  the  feet  together.  This  pheuouienoa 
is  called  the  "  Urauch-Koiuberg  symptom."  In 
ittatic ataxia,  mu.st'ularandai'ticidar sensations  am 
both  involved.  The  degree  of  this  rnn  bo  accurate- 
ly measured  by  the  ataxiagraph  (Vigs.  33  and  34). 

With  the  eyes  open  a  healthy  person  stand- 
ing erect  with  fmrt  together  tffliils  to  sway  for- 
ward. The  antvro-posfcerior  excursion  of  the 
head  averages  H.T  vm.  (1^  i"-)?  the  muxinium 
L>6iug  S)  cm.  (34  in.).  The  lateral  exeursioD 
averages  1.9  em.  (^  in.),  maximum  lieing  HA 
ciii.  With  the  eyes  closed  the  antero-posterior 
excursion  averages  .1.4  cm.  (1|  in.),  maximum 
,  3it  in. ;  the  lateral  exmirsion  1.9  rm.  (Ijj  in.), 
^  maximnni  (i.8  cm.  {2^  in.)     In  other  words,  th« 
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Nu,  s,  iiimle  wlih  (.'yet  cI>:mv<I. 

person  nni-mnlly  stands  a  little  steadier  with  the  eyes  closed,  the 
arei-age  excursion  being  l^X}  in.  with  eyes  open,  l^Xi  i^-  with 
eyes  closed  (Billiard  and  Ura^ett),* 

Ataxia  of  motion  in  tested  by  the  ga!t.  Tho  patient  cannot  walk 
a  straight  line  ami  cannot  walk  without  watclting  the  tloor  witli  the 
eyes.  The  arms  cannot  be  moved  in  a  co-ordinate  way.  With  the 
eyea  closed,  tho  patient  cannot  place  the  finger  on  the  tip  of  the 
nose,  or  lobe  of  the  ear,  or  any  indicated  spot.  Ataxia  of  motion 
involves  especially  the  articular  and  tendonons  sensations,  but  not 
these  exclusively.  It  may  bo  measured  by  noting  how  close  in 
'This  la  not  always  ibe  case. 
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walking  the  patient  keeps  upon  a  given  line  ten  feet  long  j  how  near 
he  can  place  the  finger  upon  the  centre  of  a  board  marked  like  a 
target.     The  patient  is  placed  ten  feet  away,  and  made  to  walk 
directly  at  it  and  place  the  finger  in  the  centre. 
To  sum  up  the  foregoing,  we  have ; 


Due  to 

Tested  by 

Weights,  eic. 
Position  of  limbs. 
Co-ordinate  movements. 
Station  and  gait. 

u 
u 

M 

Articular  and  teodonous  auiestheaia. . . 
Combined  forms,  e.g.,  static  ataxia. . . 

Vision. — The  special  modes  of  examination  are  given  under  th» 
head  of  Diseases  of  the  Optic  Nerve  and  Ocular  Muscles.  The 
special  points  which  the  neurologist  must  investigate  are  visual 
acuity,  astigmatism,  errors  of  refraction,  limitation  of  the  visual 
field,  exophthalmia,  retraction  of  the  bulb,  color  blindness,  the  state 
of  the  pupil  and  its  reflexes. 

Hearing. — The  special  methods  of  examination  are  given  else- 
where. The  points  chiefly  to  be  investigated  are  acuity,  range,  bone 
conduction,  aerial  conduction,  electrical  reactions. 

Sense  of  Smell  and  Sense  of  Taste. — See  cranial  nerves. 


CHAPTER   VL 
HYGIENE,    PKOPHYLAXIS,    TREATMENT. 

Ik  the  treatment  of  nervous  disease,  the  physician  attempts  to 
relieve  distressing  symptoms,  to  secure  radical  cure,  and  to  prevent 
return.  This  calls  for  various  measures,  which  may  be  classed  under 
the  heads  of  general  hygiene,  diet,  exercise,  climate,  hydrotherapy, 
massage  in  various  forms,  electricity,  drugs,  external  applications, 
and  surgical  intervention. 

General  Hyqiexe. — To  secure  and  keep  steady  nerves,  and  to 
prevent  the  supervention  of  organic  nervous  disease,  woiiid  require 
a  considerable  reconstruction  of  the  present  social  system.  I  can 
only  give  some  hints  as  to  the  kind  of  advice  physicians  should  give 
to  help  along  the  desired  end,  this  being  meant  more  especially 
for  the  neuropath.  Thus  two  people  of  very  nervous  tempera- 
ment should  not  marry.  Blood  relations  of  the  same  temperament 
should  not  niai-ry,  and  families  with,  a  psychopathic  taint  should 
not  intermarry.  Children  should  be  brought  up  to  eat  slowly 
a  mixed  diet,  to  sleep  early  and  long,  to  play  in  the  open  air,  to 
learn  self-control  and  obedience.  Their  parents  should  keep  from 
them  all  infective  fevers.  Systematic  study  and  work  are  good  for 
all  children.  It  is  the  strain  due  to  defective  vision,  poor  light  and 
ventilation,  and  unsuitable  tasks  that  hurts  the  neurotic.  Educa- 
tion and  occupation  are  the  best  kind  of  builders  up  of  healthy 
nerves.  There  are  children,  however,  who  cannot  follow  the  ordi- 
nary educational  lines  and  who  must  be  specially  trained  in  conse- 
quence. The  queer  and  eccentric  children  with  some  twist,  or  pre- 
cocious talent,  need  especial  care.  They  usually  must  be  brought 
up  to  follow  lives  on  a  low  mental  plane.  Too  many  good  farmers 
and  artisans  are  spoiled  by  being  made  poor  professional  men,  or 
being  set  up  in  resi)onsible  business  jxisitions.  Adults  need  to  keep 
in  mind  but  two  woi-ds- — motleration,  exercise.  With  these  they 
need  not  fear  the  use  of  alcohol,  tobacco,  tea,  coffee,  or  even  occa- 
sional irregularities  in  sleeping  and  eating.  Physical  and  mental 
shocks,  infective  fevers,  poisons,  and  syphilis  are  prolific  promoters 
of  nervous  disease. 

Diet. — For  the  neuropathic  in  general,  the  best  diet  is  a  nitro- 
genous one,  but  it  should  contain  some  fat.     Water  should  be  drunk 
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pkotifully  exoept  by  the  obese,  whUu  the  total  ainouot  o£  food 
Bhould  be  less  than  wlien  sevei-e  musculHr  exeK'ise  is  taken.  The 
best  foods  are  meats,  eaixseially  fowl;  fish,  eggs,  milk,  hnttermilk, 
cocoa,  green  vegetables,  sod  stale  bread  with  plenty  of  butter.  If 
there  in  a  t«udeucy  to  coustipatiou,  fai-inai^eoua  ftmcls  and  green 
TBgetables  loay  be  made  tiie  prominent  ni-tii-les  of  diet  iu  une  of  tlie 
daily  meals,  aud  stewed  fniit  aiid  some  alkiUiue  water  added.  The 
drinks  of  brain  workers  shotdd  bo  mainly  plftin  and  alkaline  waters. 
Ali'ohol  can  be  taken  in  moderation  by  some  brain  workers  without 
harmful  results.  It  may  even  sovuro  an  incrcasL'd  capacity  for 
work,  but  this  is  rarely  the  case  iu  the  American  climate. 

In  persons  of  an  especially  irritable  nervous  system  those  who 
arc  classed  popularly  as  "nervous,"  neutastheoic,  or  hysterical,  the 
above  nile»  ajiply  as  to  a  nitpogeuoiia  diet,  plus  as  much  fat  as  can  be 
digested.  There  is  a  class  of  nervous  persons  who  of  themselves 
liud  that  the}'  cannot  take  auytbiug  sweet  witliout  producing  head* 
aches,  rheumatic  pains,  and  dysi)eptio  symptoms.  These  persons 
should  live  on  meats,  fish  with  butter,  oyst«rs,  cream  and  milk, 
cod-liver  oil,  and  fat  pork.  Beef  tea  witli  the  white  of  an  egg  or 
some  i«ptonoid8  forms  a  very  niiCritiuiis  dish.  It  liaa  been  the 
canon  of  medicine  for  many  yeais  thataiiimal  food  must  be  the  soid 
of  the  neurotic  diet.  3lost  nervmis  persons  find  in  a<ldition  tliat 
green  vegetables  like  spinaoh  agree  v*>ry  well  with  them.  Stale 
bread  can  be  taken  twice  a  day  freely,  plenty  of  butter  being  used 
upon  it.  The  dietetic  breads  from  which  the  starch  has  iwen  re- 
moved are  sometimes  useful,  but  are,  as  a  rule,  unpalatable,  and 
soon  cause  disgust. 

When  a  rigid  diet  is  to  be  laid  down,  there  is  no  better  lint  tx 
ner\'ous  invalids  than  the  following:  fowl;  beef;  mutton  and  lamb; 
fish,  boiled  or  broiled;  oysters;  milk;  butter;  eggs,  raw  or  soft- 
boileil;  cocoa;  grahaiu  bread  aud  gluten  bread;  spiuaeh;  Brussels 
sprouts;  sti-iiig  beans;  stewed  fruits. 

The  frankly  nervous  and  especially  the  hysterical  patients 
should  not  use  alcohol  at  all.  Tea  and  cotteo  can  be  taken  iu  very 
amall  amount,  and  best  without  sugar.  The  various  alkaline  min- 
eral waters  may  be  used  temperately  witli  impunity,  but  noue  of 
them  have  much  specific  effect  in  relieving  nervousness  or  curing 
the  nervous  temperaniciit. 

Water  should  bo  dnuik  between  or  before  meals  and  a  moderato 
amount  at  meals.  At  least  three  pints  of  liquid  should  bo  taken 
daily.  American  neurotics  do  not  drink  water  enough.  They  have 
half-desiccated  nerves,  and  desiccation  increases  nervous  irrita* 
iblity.     An  exclusive  milk  diet  is  indicated  in  some  forms  of  hya- 
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teria,  hyponhondriaajs,  and  ueuraBtheiiia  accomponied  with  dys- 
peiisia.  KuxvU'h  iiietlKiil  U  to  givo  four  to  eight  <iuiic<!»  nf  warm 
skim  milk  at  8  a.m.^  1^  m.,  4  p.m.,  and  8  p.m.  The  amount  is 
gradually  increased. 

AVrmjf^.  —  As  ft  pTophylaotic  iigalust  nervous  disorders,  the  value 
of  exercise,  if  taken  out  iff  doora,  van  hardly  be  overestimated. 
Brain  workers  are  bettei-  for  moderate  exercifle,  hut  they  do  not  need 
much;  and  after  tweitty-liv*;,  severe  intellectual  work  can  rarely  be 
done  by  persons  in  alhletu-  training.  Ilefore  tlie  aye  of  twenty-live, 
when  the  system  is  exuberant  with  vitality,  hard  study  and  hard 
physical  exercise  ean  be  pursued  suece-ssfnlly  together  by  some. 
Persons  of  a  neuropathic  eoustitiition  are  nioat  benefited  by  regular 
exercise  when  it  int«ieBts  tlie  mind,  iu-door  gymnasium  exercise 
with  the  ordinary  appaiatiis  does  little  gowl  except  through  the 
bath  that  follows  it.  In  many  forms  of  chronic  organic  nervous 
diseaHP,  cxtfreisu  is  to  b«  i>iuhibited,     ThcHe  will  l»e  diseiiBsed  later. 

The  best  forms  of  exercise  are  those  which  take  one  out  of  doors, 
inleri'fit  the  luiud,  and  call  into  play  the  muscles  of  tiie  chest  and 
arm.  Walking  tullilEi  but  two  and  often  only  one  of  these  condi- 
tions. Calisthenics  are  useful  when  they  interest  and  ai*c  vigor- 
ously done.  Horaehack  ridin;,%  golfing,  and  bicyeling  fulfil  bfstthe 
conditions  rerinired  fm-  a  giHKl  form  of  exercise.  And  bicycling  is 
the  cheaper,  more  practii'sble,  ami  generally  better  liked  of  these. 
Lawn  tennis,  badminton,  golf,  are  alt  exercises  whieb  can  1*  takeu 
np  iiy  both  sexes  and  at  nearly  all  ages. 

HviiKoTiiKKAPV.  —  Hydrotherapy  is  the  science  of  applying 
water  iu  tlic  treatment  of  disease.  The  modes  by  which  it  is  used 
in  neurological  therai>euti(-s  arc: 

I.  (.ieneral  hydrotherapy : 

1.  Tonic  hydrotherapy. 

2.  Hiniaiive  hy«!nitherapy. 

3.  Indifferent  baths  for  mechanical  purposes. 
IL  Local  liydrotlieiapy. 

1.  Tonic  Ilydrothrmjitj. — For  purposes  of  stimulating  nutrition 
and  increasing  vasomotor  tone  we  employ  eohi  plunges,  the  rain 
bath  or  shower,  the  jet,  cold  sjionging,  cold  sitz  baths,  cold  sheets, 
]oeai  HpplieatiotLS  of  ice  or  cold  compresses,  or  culd  rubbing,  ice 
bags,  Urine  baths,  brief  cold  iiaclts,  and  8«^a  bathing. 

The  cold  plunge.  The  patient  fills  the  batlitub  with  water  at 
from  GO**  to  70'  F.  He  then  gf^ts  in,  and  at  once  jnniiw  out  and 
rubs  himself  vigorously  until  reaction  occm'S. 

The  rain  batli  and  Clian-ot  douche.  The  patient  stands  iu  a 
tob  with  tUe  feet  preferably  in  warm   water,  and  allows  the  cold 
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water  to  fall  on  the  baci^  iliicI  rent  of  the  botly  for  tnio  ui-  two 
miuutes.  Or  a  solid  jpt  of  cool  wnter  is  throwu  with  force  u|>on  the 
back  of  the  patient,  by  a>'  att«tulant  who  ataiidn  t«ii  or  twelve  feet 
aw*y  (Charcot  douphe).  The  cold  jet  may  be  alternated  ivith  a 
warm  one  (Seottish  douche). 

The  cold  aheet  or  ilrip  sheot  ia  used  by  wringing  a  cotton  sheet 
out  in  cold  vater  and  wrapping  it  sudddeuly  about  the  jiatieat,  who 
sits  or  stands  with  the  fe*t  in  a  tub  of  waiiii  water.  The  patient 
is  then  dried,  ]mt  tr>  Ixnl,  and  vigurnnsty  nibbed, 

lee  bags  are  worn  npon  the  spine  for  one  or  two  h<iiirs  once  or 
Iwiee,  or  oftener,  daily;  or  they  may  be  applied  for  one  or  two 
hourfl  :tt  night. 

Mostof  th«t  above  measures  have  a  ge-neral  stimulating  and  tonic 
effect. 

Cohl  battis  ill  their  various  forinH,  but  efi[>eciaily  the  jet  baths 
like  the  Charcot  douche,  are  best  preceded  by  a  Khoct  stay  in  a  hot 
box  until  the  patient  be^iis  to  perspire.  - 

The  half-bath  and  waah-off  consists  of  a  tub  partly  filled  with 
water  at  a  tetuperaliire  of  65"  to  70^  F.  The  water  only  half  covers 
the  reclining  body.  While  lying  in  it,  the  patient  ia  vigorously 
rubbed.  A  cold  cloth  may  \k  laid  im  tho  htiad.  After  live  to 
twent)'  minutes,  affusions  of  colder  water  are  poured  orer  the 
shoulders.     The  bath  mny  Ih*  made  as  warm  as  ^0'  at  first. 

lirine  baths  contain  about  two  per  cent,  of  salt,  this  being  about 
tlie  amount  in  sea  water— t\YeDtj--five  pounds  to  thirty  giillons  of 
water.  They  are  given  at  a  temjHrrature  of  100"  F.  for  twenty  to 
tliiity  niinutt^s  daily,  or  ct>ol  baths  at  a  teniiM*rature  of  70"  F.  may 
be  given  for  five  to  ten  minutes,  the  patients  exercising  meanwhile. 

Pkifaiolog*/. — Cold  applications  produce  a  local  contraction  of 
blood-veesols,  followed  by  dilatation.  Tbt>ro  are  iiHually  increased 
tissue  metainorphosis,  increased  secretion  of  urine,  increased  absorp- 
tion of  oxygen,  and  increased  excretiun  of  carbonic  acid.  In  iiou- 
febrile  persons,  cold  applications  abstract  some  he»t,  but  they  also 
stimulate  the  heal -producing  centres,  so  that  the  total  effect  is  to  in- 
crease the  heat  of  tlio  body,  Only  very  cuhl  or  pmhmged  hatha  les- 
Een  heat  production  hs  well  as  excretion  of  CO..  Cold  baths  at  first 
accelerate  and  then  tend  to  retard  pulse  and  respiration.  Cutaneous 
sensibility  ia  at  first  Increased.  After  a  cold  bath  there  is  a  ficnse 
of  exhihinition  and  increased  muscular  power,  provided  the  bath  be 
not  too  cold  or  too  long  continued.  The  duration  necessary  to  pro- 
duce a  reaction  varies  with  differeut  people,  and  somo  weak  and 
sensitive  patients  never  eau  \yc  niaile  to  react.  Cold  baths  sys- 
tematically taken  furnish  a  kind  of  vasomotor  gymnastics^     The 
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neiiro-mechaaism  coutrolling  the  blootl-veasels  becomea  more  supple^ 
ami  the  temieiicy  to  lociU  cougcstioii  of  the  visKrera  ami  mucous  mem- 
branes is  prevented.  The  shower  aiiil  jet  famish  the  most  valuable 
means  of  securing  tonic  effects  in  nervous  disorders.  These  are 
not  used  with  cold  water  alone.  It  is  often  better  to  apply  at  first 
a  warm  stream  at  95'  or  HW  P.,  and  then  gradually  lower  it,  or 
to  apply  the  liot  and  vxthi  jot«  altt^rnately.  In  this  way  tonio  effects 
can  be  obtained  even  with  very  feeble  persons. 

2.  Setlatife  //^</»W/*f m/<//.  —  The  sedative  baths  are  the  luke- 
WHrm  bath,  the  w<4  pack,  Turkiith  and  lliiiuian  baths,  the  hot  sitz 
batiia,  pedal  baths,  compresses  and  fumentations,  and  hot-water 
bags. 

The  lukewarm  bath  is  given  at  a  temperature  of  95'  to  98°  F. 
for  ten  uiiuutes  to  half  an  hoar  daily.  If  a  slight  tonic  etfect  is  de- 
sii-ed  also,  the  patient  should  receive  an  affusion  afterwai-d,  i.e., 
basins  of  cool  water  at  fJ))"  to  70'*  K.  should  l>e  poiirwl  ovfr  (he 
shoulders.  The  addition  o£  salt  or  of  pice-oeedle  extract  is  ofteu 
useful. 

The  wet  pack.  A  large,  thick  blanket  is  spread  upon  the  b«d, 
and  upon  this  is  laid  a  linen  or  cotton  sheet  wrung  out  in  CoU. 
water,  40'  to  60'  F.  The  nude  patient  lies  on  this,  and  the  sheet 
is  then  smoothly  wrapped  about  him,  tiic  head  and  feet  nut  twitig 
included.  The  sheet  is  carried  between  the  legs  and  made  to  lie 
evenly  in  contact  with  tlie  hotly.  Then  the  blauketa  ai-e  folded  over 
him,  and  other  blankots  may  \)e  piled  upon  thin.  Sememes  it  is 
well  to  place  hot-water  Ixjttles  at  the  feet  and  a  cool  compress  on 
tlie  head.  The  patient  lies  in  this  jiack  for  thirty  to  forty-tive 
minutcB  and  is  then  rubbed  o£f.  Aeuol  all'usion  may  be  given  lirst. 
"With  delicate  patienta  it  is  well  at  first  simply  to  wrap  the  patient 
in  warm  flannels  until  free  perspiration  results,  then  give  a  cold  affu- 
sion or  wash-off  and  nibbing. 

In  Turkish  baths  the  patient  is  exposed  to  a  temperature  at  first 
of  130'^  or  110'  F.  for  fifteen  to  thirty  minutes,  ami  then  to  oue  of 
mO"  or  200'^  P.  for  a  shorter  time.  This  is  followed  by  massage 
and  a  cold  afifusion  or  plunge  or  Hliower.  Tha  nfferts  of  these  baths 
are  somewhat  tonic  if  not  too  prolonged.  The  patient  should  never 
go  into  the  hotter  rooms  tmtll  he  perspires,  and  he  should  select 
bathroojus  that  are  well  ventilated,  linsximi  Imths  have  similar 
effects,  but  the  bodily  temperataire  is  raised  to  a  higher  degree  in 
tbem  than  in  Turkish,  owing  to  the  lessened  ammmt  of  perspiration 
due  to  tlie  prcsenre  nf  ateam. 

Hot  sita  baths.  The  patient  sits  in  water  at  a  temperature  of 
100"'  to  125'^  F.  for  twenty  or  thirty  miautes.     Sometimes  mustard 
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Sa  added.  Cold  sitz  Laths  are  giveu  iu  tlie  seuhh  way,  and  are  often 
tlu\  in  sexual  aeurasthenia. 

Hot  compresses  fousist  of  layers  of  flannels  irniDg  out  in  hot 
water  and  covered  M'ith  ilrj*  flannels  and  rubber  cloth.  They  are 
used  to  relieve  local  pains  and  iiiflaiuinations.  They  may  be  applied 
over  the  aixlomen  for  iiiijtutiiiia.  Hut  itprayit  mul  ihuvhut  nr^  used 
for  similar  purposes  as  fonienlationa.  The  hot  spinal  bag  is  applied 
at  a  teuiperature  uut  abuvti  120'  F. 

Phijxiifiofjy. — Wai-m  baths,  if  applied  iu  the  form  of  the  moiat 
pack,  followed  by  sponging  with  tepid  water,  lessen  tflinjieratrire  by 
increasing  heat  radialifJii  ami  eoiuluctiou.  If  applied  so  as  to  pre- 
vent radiation,  the  bodily  heat  is  raised.  Warm  baths  increase  the 
circulation  of  the  skin,  lessen  t-iitaneons  sensiliilitj-,  withdraw  blooil 
from  the  central  organs,  increase  the  exhalation  of  (JO^,  but  lessen 
the  respiratory  activity  on  the  whole.  Nitn^genous  metabolism  is 
in(Tea»ed  by  from  two  to  three  per  cent.,  and  more  urea  is  exereted. 
Pulse  and  respiration  are  tiiei'ea»ud.  Xervous  exeiktfnit'nt  is  less- 
ened, and  the  general  effect  is  to  cause  seilation  and  a  feeling  of 
languor.  The  wet  pack  is  a  most  useful  sedative  in  neurasthenia 
and  insomnia,  and  may  fodcc  the  plaeo  of  medicinal  sedatives,  like 
the  bromides.  It  should  \vi  given  tln-PB  or  four  times  weekly,  op  for 
a  fihort  time  daih*.  The  lukewarm  bath  ranks  next  iu  its  sedative 
efficacy.  It  is  bvlieved  that  applications  of  water  to  the  feet  and 
abdomen  especially  affect  thn  intracTanial  circulation;  given  to  the 
thigh  and  wrists,  the  pulmonary  circulation;  cold  causing  coiiges- 
tioo,  and  heat  anaemia,  of  the  distant  parts.  Cold  to  the  spine  Is 
believed  to  cause  at  first  consirietionf  and  later  dilatation,  of  the 
thoracic,  abdominal,  and  pelvic  vessels;  heat  has  the  opposite  effect. 
Hence  cold  applications  are  used  to  i-elieve  cold  feet  and  aueemic 
conditions  of  tlie  viscera. 

1'l]o  fact  niiiKt  bo  liorae  in  mind  that  cold  baths  and  frefpient 
bathing  of  any  kiiul  debilitate  soiue  few  persons.  Special  details 
of  hydrotherapy  are  given  in  the  appendix. 

Uassaok. — The  term  massage  may  be  made  to  include  all  the 
nuuiipulations  of  the  body  For  the  purpose  of  curing  disease.  The 
different  methoda  of  applying  it  as  classified  by  Jacoby  are: 

li^urarfe  or  gentle  stroking.  The  maximum  force  to  be  applied 
here  should  not  exceed  tlie  weijjht  of  the  hand.  Mitssmje  t'lfrirtifin 
or  rubbing.  Knergetic  strokes  with  one  hand  and  strong  circular 
or  to-and-fro  friction  with  the  other.  Peirissuye  or  kneading. 
Tapotemnnt  or  percussion  with  the  fingers,  hands,  or  itistnimenta. 
Fnnetional  movements,  passive,  active,  and  combined  with  move- 
ments made  by  the  operator.  The  physician  may  be  reminded  that 
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a  male  operator  is  a  masseur,  a  female  a  masseusef  and  that  the 
patient  is  massed. 

Massage  accelerates  the  lymph  and  venous  currents,  and  thus 
promotes  absorption.  It  increases  at  least  temporarily  the  number 
of  red  blood  cells  (Mitchell).  It  increases  the  rapidity  and  force  of 
the  heart  beat  (except  abdominal  massage,  which  slows  the  heart) 
and  helps  to  relieve  local  congestions  and  inflammatory  deposits. 
It  presses  and  stretches  the  terminal  nerve  filaments,  increases  the 
irritability  of  motor  nerves  and  the  contractility  of  muscles.  It 
may  either  increase  or  lessen  the  irritability  of  sensory  nerves 
according  as  it  ia  applied.  Of  the  various  forms  of  massage,  tapote- 
ment  is  frequently  useful,  and  is  the  kind  often  used  in  neuralgias. 
It  ia  applied  not  only  with  the  fiugerB  and  hand,  but  also  by  the  aid 
of  rubber  tubes  known  as  muscle  beaters,  rubber  balls  with  rattan 
or  whalebone  handles,  percussion  hammers,  and  various  percuteurs. 

Regular  mvscular  movements  according  to  a  certain  fixed  sched- 
ule are  used  in  the  treatment  of  locomotor  ataxia  and  paralysis 
agitans.  The  details  of  these  exercises,  known  as  the  method  of 
Fraenkel,  will  be  given  later. 

Massage  is  of  considerable  value  in  certain  forms  of  atonic  neu- 
rasthenia and  hysteria  associated  with  anaemia,  dyspepsia,  and 
feeble  circulation,  in  hemiplegia,  in  the  paralyses  of  peripheral 
origin,  iu  functional  spasm,  especially  in  some  forms  of  writer's 
cramp  and  allied  neuroses,  in  cerebral  hyperemia,  insomnia,  con- 
stipation, and  in  headache  and  some  neuralgias,  especially  those 
about  the  head,  neck,  and  arm.  It  is  contraindicated  in  heart  dis- 
ease, arteritis,  or  when  there  is  danger  of  dislodging  a  thrombus. 

Climate  in  Nervous  Diskahes. — The  factors  which  make  up  a 
special  kind  of  climate  are :  Purity  of  air;  temperature;  humidity; 
sunlight;  rarefaction  of  the  air;  ozone;  wind;  electricity;  soil; 
trees;  social  cooditions. 

Regarding  these  iwints,  some  facts  are  very  well  settled.  The 
air  in  the  countrj'  is  purer  than  in  cities.  The  air  on  the  sea  and 
at  high  levels  is  purer  than  in  other  localities.  The  temperature 
above  the  sea  level  diminishes  about  1°  F.  for  every  300  to  360  feet, 
and  is  less  the  dryer  the  air.  ^.Iterations  in  temperature  are  less 
near  the  sea  and  less  in  the  southern  hemisphere.  The  higher  the 
elevation  and  the  colder  the  air,  the  less  moisture  does  it  contain. 
About  the  factors  of  ozone  and  electricity  in  the  air  little  definite  is 
known. 

Climates  are  classified  by  Weber  into  marine,  low-level  inland, 
and  high-level  inland.  These  all  have  great  variations  in  quality, 
depending  upon  their  temperature,  moisture,  etc.     As  a  general 
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rule,  varm  marine  dunates  aod  sea  voyages  are  best  for  ueuras* 
iheoic  iuvaliils  o£  the  Irritable  t)'[>e.  On  the  other  hand,  in  atonic 
and  aneemic  conditions  high  inland  climates  are  better,  at  least  for 
a  time.      Such  climates  should  not  bo  too  dry  or  windy. 

In  organic  degenerative  diKfases  of  tite  nervous  system,  marine 
climate  and  low  kwels  are  hotter. 

Crermany,  tiie  Riviera,  thv  Bermudas,  the  West  Indies,  st-uthern 
Colorado,  Arizona,  and  southern  California  are  favorite  places  for 
sending  neurasthenic  Americans.  Camp  life  in  the  Adirondacka  or 
otiier  foreutti  is  also  found  most  usciul. 


Elbctuicitv  IX  Kkkvovs  Disbabrs. 

Phfftieal. — Electricity  is  assumed  to  he  a  material  like  a  flnid, 
perhaps  a  condition  of  the  ether  itself.  It  ia  not  a  force  any  more 
than  water  is  a  foree,  but  it  produces  force  by  its  movements. 
Electrical  phenomena  are  the  result  of  the  strain  or  sti-ess  put  upon 
the  electrical  fluid  (Lodge).  Physicists  assume  that  the  elwlriii-al 
fluid  exists  in  two  Miiditions,  positive  and  negative,  and  we  speak 
of  positive  electricity  aud  negative  electricity  accordingly.  Under 
ordinary  cunditimis  these  fluids  are  united  and  in  uquilibriimi ;  but 
by  certain  agencies,  such  as  friction,  heat,  ch(>niii5:Q,  eU-.,  they  can 
be  iwparated.  We  asttume  that  the  condition  of  electrical  equi- 
librium is  that  of  zero,  and  that  the  earth's  clectrit-ity  is  at  zero. 
Positive  electricity  is  raised  above,  negative  eletitricity  pulled  be- 
low, this  zero  [loiut.  £lcctncal  phenomena  result  from  attempts 
of  the  fluids  to  b<vome  equalized  or  stable  again  at  the  xero-  point, 
just  as  the  phpiioniena  of  lieat  result  from  differences  of  tempera- 
ture and  those  of  gravity  from  difference  of  pressure.  The  distance 
to  which  the  electTical  fluids  are  separated  from  the  zero  ]Kiin(  is 
spuken  of  as  the  diflferenoe  in  "  puLential."  This  //•/tential  corre- 
B|>uiids  to  the  term  "  deyrei-s''  in  mcasuriiig  heat.  X ow,  the  gi-eater 
the  difference  in  potential,  the  greater  the  effort  of  the  fluids  to 
return  to  zero.  Iligh  and  low  potentials  correspond  to  high  or  low 
intensity  of  heat.  Tftiswn  ia  the  result  of  the  widely  se|iarat-rHl 
fluids  striving  to  return  t^  the  zero  point.  It  is  the  same  thing  as 
diffitntire  itf  pulrntiti/,  and  the  term  may  as  well  be  drop  j>ed.  When 
the  two  fluids,  at  different  potentials,  attempt  to  become  etiualized, 
tlipy  paws  along  «^prtain  paths  and  form  eJcrtricfil  currentt.  Klec- 
tricity  will  pass  along  any  substance,  but  some  substancoa  conduct 
it  more  easily  than  others,  and  these  are  known  aa  conduct/rrs.  Ttie 
relative  value  of  different  conducUirs  is  shown  in  Iho  following  table : 

1,  The  metals^  2,  charcoal  i  3,  plumbago;  4,  dilut*  acids;  6, 
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saline  solutions j  6,  pure  TirBtGr;  7,  Uviu|f  animals;  8,  flame.  Of 
the  metalsr  silver  unci  cupper  are  ttie  best  I'ondiicturs.  The  human 
body  would  have  about  the  same  coiiduc (ability  as  the  saliue  &ulu- 
tioiis,  if  it  were  not  for  tlitf  akin,  which  is  a  very  poor  conductor, 
especially  when  it  is  diy.  Those  siibatauueti  along  which  electricity 
passes  with  great  difficulty  are  known  as  non-conductors  or 
iu*ul<ttora.  The  following  is  a  list  of  some  of  these,  the  sabstances 
arranged  in  accordance  with  thfii-  relative  vahie : 

1.  Caoutchonc.  2.  Silk.  3.  Glass.  4.  Wax.  5.  Sulphur. 
6.  Kesius.     7.    Shellac.     S.  Dry  air. 

The  electrical  fluids  may  be  kept  by  insulators  at  different 
potentials.,  the  inaulaUirs  preventing  them  froiii  becoming  equalized 
or  reduced  to  the  same  potential.  Eleotricitj-  in  this  condition  is 
called  static.     Its  utuily  is  chUciI  e1e('tcot>tatie». 

The  eleetric  fluid  in  motion  is  called  dynamical  electricity',  and 
its  study  is  electrod^Tiamics. 

Tcrhttical  Terms. — There  are  certain  technical  terms  which  it  is 
necessaiy  t(i  understanil.  Klfeiromotive  jam:  (syiuUA,  KMF)  is  the 
force  which  tends  to  set  electricity  ia  inotion.  An  electvic  current 
resultii.  The  current  atrniigth  (symlxd,  C)  i-i  the  term  used  to  ex- 
press the  capacity  of  the  separated  fluids  to  orercume  resistance  in 
their  attemptts  to  reacli  equilibrium  or  equalization  agaiii.  This 
current  slri'iigth,  or  aiuiply  the  current,  imturally,  ia  iu  projjortion 
to  the  strength  of  the  electtomotive  foice,  which  ia  constantly  dis* 
sociating  the  electrical  Huids  and  f;pjierating  the  current.  If,  how- 
ever, as  is  always  the  case,  the  electrical  fluid  m<*ts  resistance  in 
seeking  equilibrium,  the  resistance  diminishes  its  current.  Hence 
we  have  the  turuiuta  known  as  Ohm's  law: 


Current  etreogtb  = 


EluctromQtJTe  force 
Keftittuice 


orC  = 


EMF 
R  ■ 


All  bodiea  olTer  sonie  resistance  to  electrical  cuiTeul.a,  and  it  ia 
important  to  have  some  statidnrd  unit  of  resistance  for  the  sake  of 
comparison.  Such  standatd  unit  has  been  adopted  and  is  call«d  an 
ohm.  It  is  the  resistance  offered  to  &  curtont  by  a  certain  piece  of 
wire  of  definite  size  and  length. 

A  ruh  is  the  unit  of  electromotive  force,  i.e.,  it  represents  the 
fortie  which  witl  generate  a  ceclaia  amount  of  electricity  in  a  socoud 
of  time,      A  I>auiell  cell  is  of  not  quite  one  volt  strength. 

An  amjifri;  is  thf  unit  of  working  power  or  current  strength.  It 
is  the  current  strength  produced  by  one  volt  of  electromotive  force 
working  against  one  ohm  of  resistance.  A  milliampere  is  one- 
Cbousandth  o£  an  ampere.     A  watt  is  the  unit  of  work. 
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Whpn  a  given  current  tlows  alung  from  a  large  into  a  small 
conductor,  the  quantity  in  tliis  latter  (^umUictur  in  a  given  section 
is  greater  auil  tbe  currcut  is  said  to  bo  deuser.  The  instruiitont  hy 
which  tlie  strtmgth  of  a  curreut  is  lueasiired  is  knowu  as  the  am* 
pereiuet-f^r :  in  medical  pranici^,  only  fractions  of  the  ampere  are 
used,  and  the  iiistriimentiapalUHl  tha  miff iamjinninefri:  A  rheoatat 
is  an  instrnment  fur  intPrtw)sing  rt'sistance  in  &  current. 

Ei.KCTRH'.M.  AiMT.iA-vccs,- — Tho  batteries  used  in  iieurologleal 
practice  are  of  thrvv kinds:  the  statii',  the  farudic,  aud  thegalvuuic. 

The  static  electi-ical  batteries  are  mostly  modi  Stations  of  the 
Holtz  influence  mttchlne.  They  are  inclosed  in  glass  to  prevent  the 
elTflCte  of  moisture.  The  iiiKtrttmi^ntri  iiindc  in  tliis  (^mititry  For 
medical  purposes  will  usually  furnish  electricity-  ali  the  year  round. 
The  balt«ry  accessi>rics  cuu8i»t  of  an  insulated  8tcx>I  aud  brass-ball 
electrode^  Mnth  gla^s  handles.  The  i>aticnt  is  platted  cni  the  atool, 
•which  is  connected!  by  a  rod  with  one  of  the  prime  conductors.  The 
battery  bring  stoitcd,  tlie  patient  becomes  enveloped,  us  it  were, 
with  a  layer  of  electricity  which  is  at  a  very  high  [lotcntial  and  con- 
stautly  flying  off,  being  retained  ouly  by  the  dry,  nou-couductiug 
air.  The  elei^trodu  h»?ld  by  the  operator,  nnd  conneeted  directly  or 
indirectly  to  the  other  prime  conduetor,  is  now  brought  near  the 
patient.  The  eleetricjil  fluid  bounds  to  the  aero  point  with  such 
force  tltat  some  of  the  uu^Udlic  parts  of  tlio  deutrixlc  aro  carritsl  ulT 
and  iguit«d,  causing  the  disruptive  8])ark.  The  patient  thus  is  dis- 
charged of  the  fluid  i  but  it  continually  reaccumulates  ujion  him, 
and  thus  one  can  keep  on  drawing  sparks  from  all  parts  of  the 
bo<Iy.  The  electric,  spark  causes  a  uuisrular  contraction  aud,  a  little 
later,  a  small  punctate  red  spot.  There  is  some  paiu  counocted 
with  it,  but  as  the  electricity  pvuolrates  the  body  fur  only  an  in- 
finitesimal period  of  time,  it  directly  affects  tlie  viscera  but  little 
and  is  not  dangerous.  Vurious  ingenious  electrodes  have  tteen 
devised  for  modifying  tlin  charueter  of  the  sUitic  dim-harge,  but  they 
all  have  much  the  same  effect  as  the  spark. 

By  approximating  the  prime  couductors  so  that  they  almost 
touch,  and  then  comieetiiig  the  outer  surface  of  the  two  Leyden  jars 
which  hang  from  the  prime  condot^rs  with  sponge  electrodes,  one 
get«  the  static  induced  rvuTcntdescrilx-d  by  Dr.  William.!.  Morton. 
The  special  peculiarity  of  this  ciirrcjit,  as  well  aa  of  the  apark 
discliaj^,  is  that  it  is  made  up  of  electricity  at  a  vcrj-  high  poten- 
tial, and  that,  being  composed  of  oscillating  or  alternating  currents 
of  extremely  shoit  duration,  the  quantity  of  electricitj"  is  very 
small.  The  result  is  that  when  a  muscle  degenerat<.-9,  it  loses  its 
irritability  to  the  static  current  very  early.     The  static  current  will 
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thus  reveal  a  beginning  degeneration  of  nerve  sooner  than  the  other 
currents;  it  also  promotes  tissue  changes  more  than  other  forms. 
It  sometimes  stimulates  a  greatly  degenerated  muscle,  so  that  later 
the  other  forms  will  produce  a  contraction.  It  has  a  powerful  psy- 
chical effect,  and  lends  itself  readily  to  quackery. 

In  faradic  medical  batteries  the  electricity  is  produced  by  induc- 
tion. The  chief  elements  are  a  cell  and  two  coils  of  insulated 
copper  wire.  One  coil  is  placed  around  the  other,  the  outer  coil 
being  longer  and  of  finer  wire.  The  cell  generates  a  current  which 
in  turn  "  induces"  the  electricity  which  is  received  by  the  patient. 
The  original  current  is  so  arranged  that  it  is  being  constantly  broken 
and  closed  or  "  made"  again.  At  both  break  and  make,  a  current 
is  induced  in  the  inner  coil  of  coiled  wire;  this  forms  what  is  called 
the  priTttart/  induced  current  and  is  made  up  of  a  succession  of  short 
currents.  This  current,  though  theoretically  alternating,  is  really 
a  current  of  one  direction.  For  the  "  make"  current  is  opposed  and 
nullified  by  the  Original  or  battery  current.  The  same  is  true  of 
the  secondary  induced  ctirrejit  which  is  excited  in  the  outer  coil  by 
the  currents  of  the  inner  coil.  Both  currents  are  really  composed 
of  a  rapid  series  of  single  currents  going  the  same  way,  and  they 
each  have  a  positive  and  a  negative  pole.  The  primaiy  current  is 
one  of  lower  tension,  and  is  rather  less  strong.  It  can  be  used  when 
the  resistance  of  the  parts  is  not  great  and  a  very  powerful  current 
is  not  needed.  The  secondary  current  is  one  of  higher  tension,  it 
overtomes  resistance  better,  and  can  be  employed  in  connection  with 
the  wire  brush  and  in  anaesthetic  conditions.  It  is  also  the  current 
used  in  measuring  the  strength  of  the  faradic  application,  as  will  be 
shown  later.  The  current  of  the  secondary  coil  resembles  that  of  the 
static  induced  current.  It  has,  however,  a  lower  potential,  vastly 
slower  alternations,  and  more  quantity.  It  can  contract  muscle, 
which  the  static  current  cannot  affect.  The  secondary  coil  should 
be  made  of  wire  of  a  standai-d  size,  length,  and  layers  of  coil.  A 
standard  coil  of  wire  800  metres  long,  .225  mm.  in  diameter,  wound 
on  a  spool  100  mm.  long,  is  quite  generally  adopted  now. 

Faradic  batteries  are  made  with  the  zinc-carbon  or  Grenet  cell, 
the  Leclanch^,  the  silver-chloride  cell,  or  some  modification  of  these. 
For  general  use,  the  zinc-carbon  cell  is  the  most  trustworthy;  but 
the  dry  silver-chloride  cell  is  the  most  convenient.  A  dry  ceU 
made  with  muriate  of  ammonia  has  also  come  into  use.  Faradic 
aiid  galvanic  currents  are  now  often  obtained  from  the  electric-light 
wire  now  so  generally  supplied  to  houses. 

Galvanic.  Jiattfries. — There  are  two  kinds  of  these  in  practical 
use.     The  one  includes  the  cells  which  act  as  soon  as  the  circuit  is 
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closed ;  the  other  includes  those  vliich  act  only  when  the  elements 
couiposing  tlie  battery  {e.g.,  zinc,  carbon,  platinum,  copper,  etc.) 
art)  tlropjMHl  in  the  exciting  tluiJ.  The  former  class  (known  hs  two- 
Quid  cells)  are  not  touched  ttxccpt  to  renew  water  or  add  some 
chemical.  In  the  latter  (the  single-fliiid  t-elU),  one  of  the  elements 
is  always  taken  from  the  fluid  when  the  current  is  not  in  use.  The 
first  class  of  cells  has  a  much  weaker  chemical  action  and  evolves 
less  electricity  in  a  given  time.  It  includes  the  Paiiitll  coll,  the 
gravity  cell,  tlio  Leclanchd  cell,  and  tlie  Bilver-chioride  cell. 
AmuD|*  the  second  class  or  siugle-Quid  cells,  the  zinc-carbou  cell, 
known  a8  the  'jreriPt  or  Stohi-er's  ci-ll,  already  tt-ferred  to,  is  most 
used.     The  best  ]jort.fibIe  batteries  are  made  of  tlie  ziiic-oarbou  cell 
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or  the  dry  chloride  of  silver  cells.  Stationary  or  office  batteries  are 
beat  made  with  the  Leolanohfi  cell  oraome  modificatiim  «if  il;  4ir  the 
dry  silver-chloride  oell  may  he  used.  The  electric -light  c^urrent  ran 
be  utiliied  to  supply  continuous  and  Interrupted  currents  and  for 
purposes  of  Uie  cautery.     It  is  expeusive. 

The  ordinary  accessories  to  the  faradie  and  galvaiiifi  liatteriea 
are  electrode)],  rheostat,  and  milliain|>erem«tcr. 

The  electrotles  needed  for  ordinary  purposes  arc:  An  indifferent 
elKftnxle  lueasiirinif  5  cm.  by  15  t-m.  A  normal  electif>de,  10  sq. 
em.  A  unit  electrmlt',  1  «q.  cm.  A  soft  wire  brush.  Thre« 
handles:  one  10  cm.  and  one  40  cm.  long,  one  short  handle  with  an 
interrupter.     K  milliamperemcter.     A  rheostat.     (See  Fig.  35.) 

MftlimU  nf  Application. — Static  electricity  is  applied  fur  fiftwn 
or  twenty  minutes  daily  or  tri-weekly.  For  general  tonic  or  seda- 
tive effects,  sparks  are  drawn  from  all  jiarts  of  the  body  except  the 
face.     In  paralysis  or  spasm  ov  pain,  sparks  are  applied  to  the 
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affected  area.  For  headaches  and  cerebral  parEDSthcsieB,  the  elec- 
trical bret-ze  is  v(?ry  useful,  but  it  must  bip  strong. 

Tbe  faraclic  aud  ({iilvaiiic  cui-reuts  aie  used  for  about  the  same 
time  and  inlervals  as  the  static.  lu  seme  caaea,  however,  tlie  gal- 
vanic current  ahciiild  be  given  daily  or  ptpii  two  or  three  tirops  a 
day.  As  a  rule,  a  (lourso  of  eloctrioal  treatment  should  be  con- 
tinued for  six  to  eight  weeks,  and  tlH-n  disfrmtinued  foi  a  time. 

Tliu  Bjierial  methods  used  in  applying  these  currents  are: 

1.  General  {Lialvuuizatiuu  aud  faradization  or  general  olet-triza- 
tioQ. 

2.  Local  electriKition  by  galranization  of  the  brain,  of  the  neck, 
of  the  spine,  of  tbe  special  senses,  limbs,  and  viaeera.  Or  by  fara- 
dixatiou  of  the  uei^k,  spine,  limbs,  and  viscera. 

3.  The  combined  faradic  and  galvanic  current*.  These  are 
given  by  means  of  tlie  De  Watteville  switch.  General  and  local 
electrizaLion  can  \m  giv^n  in  thiH  way. 

4.  The  polar  methiwl.  This  is  employed  chiefly  in  nsing  the 
galvanic  cui-reut.  The  iudifforetit  elratrodo  is  placed  on  the  sternum 
or  back,  and  the  other  electrude  applied  wherever  indicated. 

5.  Cataphoric  electrization  by  means  of  Peterson's  electrotle. 

6.  Electrolytic  applications  are  uaed  in  enlarging  strictures  and 
affeeliug  iiiflanimatory  deijusits  and  neoplasms. 

In  geueraj  electrization,  whether  galvanic  or  faradic,  the  indif- 
ferent electrode  is  placed  on  the  sternum,  feet,  or  hack,  and  the 
other  ]>ole  is  carried  over  the  limbs,  tnink,  nerk,  and,  if  indicated, 
the  head.  In  some  cases,  however,  the  two  elertrodea  are  applied 
together  upon  the  differiftit  muwica  of  the  body,  lu  local  electriza- 
tion, tlie  large  electrode  may  be  applied  on  an  indillVreut  epot,  and 
the  other  applied  to  the  affected  limb  or  limbs,  or  the  two  electrodes 
may  be  used  together  on  the  same  scgnient  of  muscles.  There  aie 
special  jiiiints  at  which  the  muscular  cu)iitraction  ia  most  easily 
bi-oughtont.  These  are  called  the  motor  points.  See  Figs.  3(i  to  41. 
In  the  ordiuaiy  pravtiee  of  applying  electricity  for  spinal-cord  dis* 
ease,  with  galvanic  currents,  a  v(*ry  minute  amount  of  electricity 
reai'hcs  the  cord.  AVith  huge  elev'trodes,  however,  and  currents  of 
50  to  140  nulliampcrea  the  cord  ia  reached  with  a  curtent  of  ^  to 
IJ  ma.  streugth.  In  locuuiotor  ataxia  one  (positive)  electiode,  six 
by  twelve  inches,  is  placed  on  the  upper  part  of  the  back,  and  a  sec- 
ond electrode  of  the  same  or  larger  size  placed  on  the  abdomen,  the 
lowest  part  of  the  back,  the  1^^,  and  the  perineum.  The  current 
should  be  iucreased  very  gradually  and  should  be  kept  on  for  only 
a  minute  in  each  place.  Th)>  method  must  be  varioil  somewhat 
aooordiog  to  the  size  and  seDslti^'euess  of  the  patient.     The  details 
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A  foriuiila  lor  applyiug  electricity  may  be  written  thus: 

AncU.  galvaiiizatiou,  10  ma.  5x10  cm.  daily,  5'  stabile. 

This  meaua  that  the  positive  pole  of  the  galvanic  current  is  to 
be  applied  steadily  at  a  given  place  daily  for  five  minutes  with  an 
€i]e{;tnMle  of  75  square  ceutijnetres. 

The  teriria  "ascoiidiii^'"  mid  "derpf^eudiiig  currents"  are  rarely 
Xued,  the  name  of  the  pole  being  employed  instead,  ThiLSj  auodal  gal- 
vaniaatiou  vi  the  braiuoraim  meiuia  that  the  positive  pule  in  applied 
at  thes«  loralitiea.  With  the  faiadic  and  static  cunciitji,  neither 
the  i)ole  nor  the  direction  of  the  (nirrent  makes  much  difference. 

EteHr"'Z>i'j'jnosiii,^\\hfn  a  motor  nerve  is  cut  oil  from  its  centre 
iu  tht^  spinal  cord,  or  whwn  this  cetilro  itaell  is  diseimed,  the  serve 
and  lattr  the  niustde  undergo  a  deyeneratlon.  As  a  result  of  this, 
their  reaction  to  electrical  currents  is  changed,  and  we  get  what  is 
termed  "  partial  degi^jjeratiim  rcai^tiutis"  and  '■  ooniplcte  degem-ration 
reactions,"  a^ioordtng  to  the  degi-ee  of  disturbance.  These  reactions 
arc  due  mainly,  if  not  wholly,  to  the  degenei-atiou  in  the  terminal 
nerve  fihres  and  motor  end  plates  in  the  muscle.  When  the  rauacle 
alone  is  diseased,  the  reaction  is  not  changed  until  very  late.  The 
change  iu  irritability  is  due  to  the  fact  that  .as  tlio  nerve  fibre  Trastes 
it  takes  an  electric  current  of  comparatively  long  duration  and  con* 
siderable  Btreugth  to  stimulate  it. 

The  first  cffet-t  is  to  cause  it  to  lose  its  contractility  or  reaction 
to  ■WEtak  currents,  then  to  extremely  rapid,  short  currents  like  the 
static,  then  to  the  faradic,  and  last  to  the  galvanic.  Such  change  is 
known  aa  the  ({iiantiltitii>p.  nttr.rutinn  ill  elwtric  irritability. 

Hut  besides  this,  the  nerve  and  muscle  are  affected  in  a  different 
way  by  the  different  poles  of  tlie  galvanic  battery.  Iu  normal  nerve 
and  muscle,  a  contr,ictioa  is  caused  more  readily  by  the  ncgatiTe 
pole  than  by  the  positive.  But  muscles  with  degenerated  nerve 
supply  somctimca  reajwnd  aa  well  or  bettfi-  to  thu  poeiiivc  pole. 
This  forms  what  is  called  the  iftmfitatii^e  or  serhl  change  iu  the  irri- 
tability of  the  miujfle. 

Finally,  dcg*-nerattd  muscles  respond  more  sluggishly  than 
normal  to  the  galvanic  and  faradic  currents.  The  contraction,  in- 
stead of  being  sharp  and  jerky,  is  sluggish  and  almost  tetanic. 
This  ia  called  the  mudal  chamje  iu  iiiitahility,  aud  it  is  far  the  most 
important  sign  of  muscular  degeneration. 

The  qnalUativv  change  is  gotten  only  by  placing  the  active  elec- 
trode over  the  muscle,  but  the  'jmrntifat!",'  and  modal  changes  may 
he  g(>t.ten  by  placing  the  ehKitrode  over  the  nerve  as  well  as  over  tha 
mascle.  In  describing  these  changes,  tho  following  abbreviations 
are  uwd: 
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DeB  =  degeneration  reaction. 
AnCC  =  anode  or  positive-pole  closure  contraction. 
GaCC  =  cathode  or  negative-pole  closure  contraction. 
AnOC  =  anode  opening  contraction, 
GaOC  =  cathode  opening  contraction. 
Te  =  tetanus. 

D  =  circuit  is  closed  and  current  flowing. 
AnDTe  =  tetanic  contraction  while  the  positive  pole  ia  applied 
■nd  the  cirooit  closed. 

The  sign  >  means  greater  than;   <,  less  than.     Thus  AnGG> 


Fio.  42. 

t  GaCC  means  anode   closure   contraction  is   greater    than  cathode 
closure  contraction. 

Degenerations  in  nerve  do  not  occur  except  in  lesions  of  tlie 
nerve  or  spinal  cord,  and  in  very  late  stages  of  primary  atrophy  of 
muscles.  Hence  when  one  tinds  degenerative  reactions,  he  can 
almost  absolutely  exclude  disease  of  the  brain,  functional  disease, 
and  primary  disease  of  the  muscle.  The  following  rules  may  be 
formulated  for  testing  for  degeneration  reactions: 

Use  the  faradic  current  tirst. 

T/ie  Farmlle  Current. — Use  a  secondary  induction  coil  of  wire 
.225  mm.  in  diameter  and  800  metres  lung.  The  distance  over  wliicli 
the  coil  moves  is  divided  into  a  hundred  jiarts.  The  streiigtli  of 
current  is  indicated  by  percentage  or  niilliinetrcs.  Tn  many  scalrs 
it  takes  30  to  40  mm.  of  CD  or  coil  distiucc  to  cause  a  muscular 
contraction.     Record  the  minimum  necessary  for  muscular  coutrac- 
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tion,  using  the  same  electrodes  and  in  the  same  way  aa  in  testing 
with  galTanism. 

The  Galvanic  Current, — 1.  Place  the  indifferent  pole  over  the 
sternum,  and  a  10  sq.  cm.  electrode  over  the  muscle.  2.  Pass  the 
current  for  one  minute.  3.  Then  lind  the  minimam  strength  needed 
for  a  cathode  clt^ure  contraction.  4.  Then  for  an  anode  closure 
contraction.  Kepeat  this  test  three  times.  5.  With  a  given  cur- 
rent, note  whether  the  cathode  closure  contraction  is  stronger  than 
AnCC,  or  otherwise.  Test  this  three  times.  6.  Kote  the  character 
of  the  contraction,  if  sharp  or  sluggish.     7.  Test  nerve  in  same  way. 

The  qualitative  changes  may  be  expressed  by  a  formula  like 
AnCC  =  or  >  CaCC,  i.e.,  the  positive-pole  closure  contraction  is 
equal  to  or  greater  than  the  negative-pole  closure  contraction.  Or, 
better,  the  minimum  strength  of  current  required  to  cause  a  con- 
traction  in  the  muscle  is  recorded  for  the  positive  pole  and  for  the 
negative.     Thus ; 

AnCC  5  ma.  or  8  cells. 
CaCC  4  ma.  or  6  cells. 

The  following  table  (modified  from  De  Watteville)  and  diagram 
(Fig.  42)  show  the  diseases  in  which  degeneration  reactions  may  be 
expected  : 
Table   Bhowiko  the  Lebidn,   its  ItsEiuLTS,   the   Names  op  the  Dis- 
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Lealon  of — 


tt«8Ult. 


Dlwase. 


Electric&l  Reaction  aslo 
Qualitative. 


ItoSH. 
Cortex  to  oord. 


S,  4,  and  e. 
Cornua. 


8  toSU. 

8  to  6. 

Lat.  coli.   Bad 

aot.  corn. 

StoO. 

Trophic  cord 

oentrea. 


Nerre.. 


HiMcki 


Kwe  and  mus- 
cle. 


Pantl  jalB,    c  o  n  ' 
tractures. 


Paralrafa,  degea- 
eratlve  atrophy 
a  f  nerre  and 
muscle. 

Paralysis,  c  o  n  - 
tractur«e. 

Degenerative 
atrophy  of  mus- 
cle. 

Degenerative 
atrophy  of  mux- 
cle. 

Paralysis  from 
wasting  of  mus- 
cle. 

Lat«r,  degenera- 
tion of  nerve. 

PoralyBla;  degen- 
erative atrophy 
o  [  nerve  and 
muscle. 

Wasting,  pareaii. 


Paresis  and  atro- 
pliy. 


Hemiplegia  from  hemor- 
rhage. 

Erabolism,  tumors,  lat- 
eral scleroris. 

Acute  and  chronic  ante- 
rior pollomyelltiB, 


Amyotrophic  lateral  scle- 
rosis. 


ProgTMstve  muscular 
atrophy  (spinal  form), 
bulbar  paralysis  (?J. 


Neuritis:  from  wounds, 
tozeemla,  or  pressure. 


Simple  atrophy;  primary 
or  Idiopathic  myositis. 
Juvenile  form  of  progres- 
sive muscular  atrophy ; 
pseu  do-m  uscii  lar  hyper- 
trophy ;  oiher  tynea  of 
Srlroary  inyopaihles. 
;umatic  atrophy  and 
paresis. 


Nerve :  normal. 
Muscle:  normal. 


Nerve;  DeR. 
Muscle:  DeR. 


Serie  :  norinal   (  t»_i» 
MuBcle :  partial  {  "^^ 


Nerve :  nonnal. 
Muscle :  or  partial  DeS. 
When  disease  is  advanced. 


Muscle:  DeB, 
None:  DeH. 


Nerve  and  muscle  nonnal 
until  late  In  the  disease. 


No  DeR.  unlesB  severe. 
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It  should  be  said,  finally,  that  it  is  the  sluggish  contraction 
which  is  the  most  important  element  in  shovii^  degeneration :  also 
that  it  is  the  muscle  which  should  be  tested  most  carefully,  as  only 
over  it  does  one  get  the  qualitative  changes. 

Therapeutics. — Electricity  is  used  as  a  counter-irritant  and  as  a 
general  mechanical  touic  in  states  of  muscular  and  nervous  weak- 
ness. It  is  used  in  paralysis,  spasm,  and  pain,  and  for  its  supposed 
specific  action  in  certain  functional  and  organic  diseases. 

The  faradic  and  static  currents  have  a  counter-irritating,  stimu- 
lating, and  excito-reflex  effect.  The  galvanic  current  has  a  sedative 
and  antispasmodic  effect. 

Electrolytic,  cauterizing,  and  cataphoric  effects  are  also  pro- 
duced, but  are  rarely  needed  by  the  neurologist.  A  considerable 
portion  of  the  effects  of  electricity  are  psychical,  but  they  are  not 
the  less  real  or  valuable. 


CHAPTER  VIL 

GKEfEEAL  DISEASES   OF    THE    PERIPHEEAL    NERVES. 

Introduction — Anatomical.  —The  peripheral  nerrouB  system 

consists  of  twelve  pair  of  cranial  and  thirty-one  pair  of  spinal  nerves 
with  their  root  ganglia  and  terminal  sense  organs,  and  the  sympa- 
thetic nervous  system.  The  sympathetic  system  is  composed  of 
the  intervertebral  and  the  cranial  ganglia,  and  the  peripheral  gan- 
glia. The  latter  arise  during  embryonal  life  from  ganglionic  cells 
of  the  same  class  as  those  of  the  spinal  root  ganglia,  and  migrate 
to  their  adult  position  in  the  sympathetic  (Minot).  The  peripheral 
nervous  system,  therefore,  to  use  the  language  of  modern  anatomy, 
is  composed  of  peripheral  motor  neurons,  peripheral  sensory  neu- 
rons, and  peripheral  ganglionic  neurons  (Xinot). 

The  Oriijin  of  Nerves. — The  recent  discoveries  of  the  true 
nature  of  the  nerve  cell  and  its  relation  to  the  nerve  fibre  have 
made  a  great  difference  in  our  conception  of  the  nervous  centres. 
We  now  know  that  the  peripheral  nerves  ai-e  really  only  the  pro- 
longations of  the  axis-cylinder  processes  pf  the  nerve  cells,  with 
certain  anatomical  additions  which  nature  has  made  in  order  to 
isolate  and  support  them.  The  peripheral  nerve  fibres  are  only 
a  part  of  certain  neurons.  The  motor  nerve  fibres  come  from  the 
motor  nerve  cells,  and  form  the  peripheral  part  of  the  peripheral 
motor  neurons.  The  sensory  fibres  are  derived  from  the  sensory 
nerve  cells,  and  are  only  a  part  of  the  sensory  neurons.  All  periph- 
eral nerve  fibres  of  motor  nerves  have,  in  the  spinal  cord  or  brain, 
certain  cells  of  origin,  which  are  known  as  the  jindei  of  oriyin  of 
these  nerves.  These  motor  nuclei  lie  in  the  anterior  and  lateral 
horns  of  the  spinal  cord,  and  in  the  corresponding  parts  of  the 
medulla  and  pons.  It  has  been  customary  to  refer  the  sensory 
nerve  fibres  also  to  7uivlei  of  orli/ia  in  these  same  parts.  This, 
however,  according  to  modern  views,  is  not  correct.  All  sensory 
nerve  fibres  take  their  origin  from  nerve  cells  in  the  posterior 
nerve  ganglia,  or  in  corresponding  cranial  ganglia,  such  as  the 
petrous  and  the  jugular,  lying  upon  the  roots  of  the  ci'auial  nerves. 
The  nerve  cells  in  these  ganglia  send  off  a  single  process  which 
divides  in  a  T-shaped  fashion,  the  peripheral  branch  going  out  to 
form  the  sensory  fibre,  the  central  branch  passing  into  tlie  cord  or 
brain,  to  end  in  a  terminal  arborization  which  surrounds   groups 
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of  sensoi^'  nerre  cells.  These  sensory  aerve  cells  in  the  cord  are, 
tlierefore,  not  rpally  nuclei  of  origin,  but  are  terminal  nuclei. 
There  are  no  nuclei  of  origin  for  scnsoiy  nerves  in  the  central  net- 
▼ous  system.  This  chunged  point  of  view  is  of  especial  importance 
in  our  consideration  of  the  anatomy  of  the  er&ntal  nerves  C^'K*  ^)' 

General  Patholooy. 

Htpboxvia  axu  An'.kmia. —Uudt-r  tUebeadof  hyperteiQiaaud 
anie&ua  Uiera  occur  ty^tes  of  n(>rve  irritation,  leading  to  different 
forma  of  neuralgia,  para^sthcaia.  and  motor  weakiiesfi  or  irritation. 
Hypertemia  and  anii'Uli;*  are,  however,  secondary  eonditiotia  ami  are 
rarely   recognized  clinically.      It  cuimot   ulways   bu   determined 
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whether  BU  irritated  nerve  is  congpsted  or  anaemic,  or  wTiether  the 
central  part  of  llic  nervous  aysteui  is  m»t  mainly  at  fault, 

l.\rL.k)jMATioN  OF  Nkkvkm — JiKUKiTiH. — There  are  two  forma 
of  nenritis:  J.  Interstitial  neuritis  and  perineuritis.  2.  THffnse 
neuritwwith  parenchymatous  degeneration.  The  first  fonn  may  bo 
acute  or  chronic. 

In  the  former  case  there  is  hyperemia,  with  sometimes  estrur- 
ition  of  blood.  An  exudation  occurs  into  the  fibrous  framework 
"of  the  n<*rve,  with  migration  of  leucocytes.  The  inflammation  may 
become  supjmrativR  or  gsniKremms.  If  severe,  it  destittj's  thu  nerve 
fibres;  hut  oftenost  the  axis  cylinders  are  not  destn^'ed,  and  re- 
covery takes  place.  Chronic  interstitial  neuiitig  and  ]>erineuriti3 
are  accompanied  with  hyperplasia  ut  the  euuncctive  tissue,  cuiupres- 
sion  and  more  or  less  destruction  uE  the  nerve  (Pig.  44).     It  may 
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asGend  or  descend,  and  it  is  called,  accordingly,  asf'4-tidinff,  dz-Mend^^ 
iny,  or  mujratm'j  neuritis.  It  may  aSect  ouly  certain  segments  of 
the  nerve,  when  it  is  called  sugmental  neuritis  or  disseminated  neu- 
ritis. Tuberculous  and  syphilitic  nr-nritia  are  of  tlie  chronio  inter- 
stitial or  djffuao  type.  These  latter  forma  rarely  involve  |)eripheral 
nerves,  but  rather  ths  intracranial  parts  of  tht*  cranial  nerves  and 
the  spinal  nerve  roots  in  meningeal  tuberculosis  or  syphilia.  A 
syphilitic  penpheral  multiple  ueuiitis  is,  liuwever,  thou|,'ht  to  occur 
sometime*.     Leprous  neuritis  is  a  very  typical  fona  of  proliiwatiDg 
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chronic  ])eriueunti!t.     CancieroiiH  neuritis  sometimes  iieeurs,  an^,  it] 
is  of  the  diffuse  typ«,  though  sometimes  au  actual  c-ancecous  prooess 
invades  the  nerve. 

The  second  type  is  oiilled  degenerative  ntniritis  and  this  prooeas 
of  degeneration  is  tho  dominant  one,  so  that  the  ehanges  can  be  beet ' 
deaoribed  under  the  head  of  degenerntion  of  nerves: 

Deogskkatiox  of  Kebves. — This  is  a  process  in  which  the 
uecve  fibres  grwlually  die;  the  myelin  sheath  ami  axis  cylinder 
disappear,  leaving  only  a  straud  of  connective  tissne. 

yerv0  iMi/ffirrfUion. — There  are  three  forms  of  nerve  degenera- 
turn:  1.  Primary;  2.  aecondarj-;  3.  Neuritie  or  toxic. 
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1.  The  primary  form  is  rare,  slight  in  extent,  and  of  littla 
cliniL-al  KigiiitioniicL-.  In  it  there  is  simply  a  gradual  wasting  aiiil 
disa|>pearau<.'t;  of  the  axis  cyUnUer  and  myelin  slit-ath.  It  ot^curti  iu 
old  age,  wasting  diseases,  and  m  part  of  Jocomutur  ataxia  (Fig.  4o). 

2.  Secondary  degeneration  or  Wallprian  degeneration.  This 
form  owura  when  the  nerve  la  cut  acroos,  or  comjiressed,  or  de- 
stroyed by  inflamraatioti,  nRoplaHturt,  or  injnries. 

The  essential  part  of  tlio  nerve  fibre,  the  axis  cylinder,  is  simply 
a  prolongation  of  the  pro<^ei>s  <>E  u  ui^rve  celt.  Its  next  essential  part 
is  Uie  uyulin  sheath.  This  is  of  epiblastlc  origin  and  consists  of  a 
hollow  cylinder  inclosed  in  a  thin  niembrane  antl  rontaining  a  fatty 
itibatance.  In  degenerative  processes  of  peripheral  oprves  the 
medullary  sheath  is  first  affected,  then  tlic  axis  cylinder,  least  and 
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\d»t  the  n^nrileinma.  The  myelin  become<i  turbid,  splits  up  into 
fragments  and  droplets.  The  axis  cylinder  also  breaks  up  into 
fragments  or  swells  up  and  becomes  liquefied.  Extrnvasated  leu- 
OooytM  pii'k  up  the  products  uf  disiutegratiuu  and  luria  fat-granule 
oelU.  The  neurilejuma  and  iU  inudei  usually  remain  intact.  The 
nerve  during  this  time  shrinks  in  volume  and  looks  grayish  and 
transluoeiity  or  graytsli-red.  The  norvH  finally  iHTiimo  only  »  fibrous 
cord.  Changes  can  be  seen  in  the  nerve  ivithin  forty-eight  hours, 
aud  by  this  time  its  irritability,  which  w;u<  first  sliKhtly  itu-ri-aiied, 
ia  lodt.  In  about  two  ■wt-tk.-t  the  disintegratinn  ui  the  myeliu  sheath 
and  axis  ia  practically  romplcte  (Fig.  4(i).  The  periph<'ral  end  of  the 
cut  nerve  shows  a  loss  of  nearly  but  not  quite  all  the  fibres  as  far  as 
its  iermination.  In  tlie  central  end,  the  degeneration  ascends  at 
first  only  to  the  first  or  second  node  ot  Kauvier.  Very  soon,  how- 
«Ter,  a  change  occurs  in  the  cell  from  which  the  fibre  springs. 
This  change  is  called  the  ruction  at  a  Uistanc*,  or  degeneration  of 
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Nissl.     Thus  when  tJiP  iieiiraxon  is  injm-ed  tlie  whole  neuron  Buf- 
fviTi,  but  tlie  peri[)hi'ral  end  far  the  most 

When  a  aeclioii  is  inaile  between  the  spinal  ganglia  nu<l  the 
ooni,  the  libi*^  all  tle^tcnerate  toward  the  coid,  and  even  within  it, 
but  llie  peiiphei-rtl  Bbreu  do  not  degenerate.  Hence  the  spinal  gan- 
glia are  the  tiDphic  centres  of  the  sensory  nerves  (see  h'tj;.  47). 

Degeneration  occnrs  in  the  motor  nerves,  also,  when  the  celU  of 
the  anterior  honiaare  destroyed.  Henoe  these  cella  aie  the  trophic 
centres  for  all  motor  nerves.  Tlifl  prweas  of  degeneration  takei 
place  at  about  the  tmia  time  throughout  the  whole  length  of  Urn ' 
nerve.  The  motor  end  platfg  in  tiie  niusi'Ies  ate  affected  a  little 
the  earliest.     About  the  cut  end,  little  bulbous    tumors    may  de- 
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▼elop,  whieh  rontain  nnmerous  neiTC  fibrila  and  conuectivo  tissue. 
The  general  law  is  that  nerves  dfgenerati"  in  the  directinn  in  which 
they  earry  impulaca,  but  thia  is  uot  the  whole  ease,  as  has  been  jiittt 
deneribed.  If  the  injury  ti>  the  uerve  is  penuarieut,  a  blow  dei'ay 
afferts  the  whole  neuron.  Supposing  for  example  a  motor  nerve 
is  injured  or  inflatned  at  the  point  Ji.  IninifHliately  a  degenera- 
timi  takes  place  along  tht*  parta  below  to  T,  and  in  a  few  days  a 
slight  degeneration  takes  plnee  in  the  veil  body  C  (see  Fig.  48). 

SNinmari/ :  J^eriji/ivittl  nurrejUntf  degeiierale  when  cut  off  from 
tUeir  trophic  cells.  The  (li-genei-ation  hegin.<i  at  once  throughout 
the  length  of  the  nerve.  Loss  of  fiincitlon  ocenrs  in  forty-eight 
hours.  Tho  df-genoration  is  praetieally  c-ompleto  within  two  or 
three  weeks.  The  myelin  shenth  and  its  nnelei  ure  affected  first, 
the  axis  eylindi-r  next.  The  degeneration  takes  plaee  most  quiokly 
and  markedly  in  thf  tliret-tiou  in  wlm-h  the  nerve  impulse  runs, 
except  in  peripheral  afferent  nen'es.     The  central  end  of  the  nerve 
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anii  its  cells  of  oriRin  tinder>!0  u.  slower  ami  coilder  clegeneratioa. 
Tl)o  final  stAge  is  one  at  nerve  atrophy  or  of  nerve  degt^neration. 

Withiu  ttie  rtutnii  wrvoHs  sijutem  degeneration  also  iwours  mainly 
in  tiie  direction  of  the  nerve  impulse.  The  uxia  cylinder  is  iimt 
affected.  There  is  soiuetimes  a  preliminary  swelling  or  hypertrophy 
of  this  axis  cylinder.     I>fgeneratioii  vi-ith  ralciticatioQ  of  tlie  nerve 
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fibres  sometimes  ocetirs.  In  associative  or  commissural  6bre9  the 
degeneration  extends  only  juirt  of  the  length  of  tlio  nerve. 

3.  Xeuritic  or  toxic  nervf  degeueration.  This  form  occurs  in 
connection  with  m-uritjs,  and  will  be  described  under  Ihut  bead. 
Its  chief  cliaracteristics  are  that  the  degenei-atiori  attacks  tlie  nerve 
in  segments,  that  the  axis  cylinders  are  not  so  much  affected,  and 
the  myelin  breaks  up  into  siuatl  fatty  droplets  instead  of  into  large 
masses.  The  same  general  laws  a]ii)ly  to  it  as  to  WaLlerian  degen- 
eration. 

Degenerative  processes  in  the  non-meduUated  nervous  fibres  have 
been  iilwerved  in  the  fine  fibres  of  tliL^  eoroen  and  in  the  stibmucotis 
Mid  myeuti;ric  plexusiti  of  th(>  aliiiiL-ntary  tract. 

Jieyvncration  of  nerves  is  a  process  that  usually  follows  degen- 
eration.    Itocuurs  only  in  peripheral  nerves— very  little,  if  at  all. 


in  the  nerves  of  the  central  nervous  system  of  mammals.  It  Is  an 
onique  process,  in  that  the  nerve  is  the  only  specialized  tissue  that 
can  grow  again  after  being  destroyeil.  Regeneration  octmrs  when- 
ever the  trophic  centres  are  healthy,  when  the  nieehauii-al  obstacles 
to  B  union  of  the  divided  fibre  are  not  tw  great,  and  when  the 
peripheral  nerve  is  not  too  completely  atropbietl.  it  oc-ours  most 
quifkty,  thcrffore,  when  the  cut  ends  are  carefully  apposed  and 
when  the  sejtaratiun  has  not  lasted  for  a  loug  time,  Le.,  for  years. 
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It  progresses  always  from  the  central  end  toward  the  periphery. 
The  fibres  of  the  central  stump  grow  out  into  the  degenerated  peri- 
pheral  fibre.  Union  by  first  intention  or  aeeotid  intention  never 
occurs.  Human  nerves  cannot  be  made  to  unite  physiologically, 
but  only  anatomically. 

Regeneration  may  be  complete  in  a  few  months  in  short  nerves. 
In  the  sciatic  it  may  take  one  or  two  years.  When  regeneration 
takes  place,  the  axis  cylinders  of  the  central  stump  swell  and  divide 
into  a  number  of  new  cylinders  which  pierce  or  creep  around  the 
intervening  tissue,  enter  in  bundles  the  peripheral  nerve,  and  be-' 
come  inclosed  in  new  myelin  sheaths  and  neurilemma. 

Genebax.  Sthftomb. 

One  of  the  commonest  forms  of  symptoms  occurring  iu  the 
distribution  of  the  peripheral  nerves  is  paralysis  and  atrophy  of 
muscles  in  a  greater  or  less  degree.  But  since  the  motor  nerve 
carries  with  it  some  vasomotor  and  secretory  fibres,  there  may 
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also  be  congestion,  cedema,  sweating,  etc.  When  the  motor  neuron 
is  damaged  only  to  a  moderate  extent  or  is  irritated  by  any  agent, 
twitchings  and  spasmodic  movements  of  the  muscle  may  occur. 
Spasmodic  symptoms  in  the  distribution  of  peripheral  nerves  may 
also  be  due  to  disturbances  acting  upon  the  central  motor  cell.  The 
seat  of  the  trouble  is  either  in  the  sensory  neuron,  as  in  reflex 
spasmodic  troubles,  or  in  higher  motor  neurons.  Thus,  in  a  spas- 
modic disorder  affecting  tlie  motor  nerve  A,  the  irritation  may  be  in 
the  cell  body  C,  but  is  more  often  reflex,  starting  in  the  sensory 
neuron  (S  or  in  a  higher  motor  neuron  whose  neuraxon  is  repre- 
sented at  P  (Fig.  49). 

A  symptom  that  is  also  very  common  in  disease  of  the  peripheral 
nerves  is  neuralgia,  or  the  milder  degree  of  nerve  irritation  called 
paraesthesia.  We  have  besides  this  various  forms  of  auECsthesia, 
which  is  due  to  cutting  off  the  sensory  fibre  wholly.  Neuralgia  in 
its  simpler  and  commoner  pathological  forms  is  due  to  some  irrita- 
tion of  the  peripheral  sensory  neuron,  especially  its  ganglionio 
centre.     The  pai'ticular  nerve  affected  tells  the  location  of  the  irri- 
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tation.  But  the  {leripheral  sensoiy  neuron  in  in  close  relation  with, 
the  twntrat  neurons  that  carry  the  painful  impressions  to  the  brain. 
Hentre  ttie  wlioli;  (jdnsury  path  may  h'ecouie  ditiurilered,  aiid  this  is 
p;irtipularly  the  case  in  young  and  neurotic  patients.  As  a  couae- 
qiieucv  we  find  that  neuralgias  and  jtains  ar»  mure  diffuse  ami  less 
sliurply  localized  at  this  period  of  life.  Besides  this,  it  sometimes 
happens  that  the  e<ntral  sensory  neurons  in  the  brain,  ai-e  themselves 
the  seat  of  injurj-  nr  irpitjitiuii,  and  we  have  at  timps,  therefore, 
central  neural(^as.  However,  there  t-an  he  no  doubt  that  the  central 
Bensoty  neurons  are  not  easily  irritated  to  the  ^Mvintof  exciting  pnin 
referre*!  to  a  pt>ri]iheral  nerve,  and  this  is  becausf  the  ascending 
ftensorj*  tract  is  a  widely  diffused  one  and  not  massed  in  a  single 
eom[iacC  faaeiirulns. 

It  will  bo  seen  from  tlie  futeKoiug  that  the  nervous  diseases 
effecting  the  functions  of  the  peripheral  nerves  will  fall  iuto  three 
claasea :  first,  those  affecting  a  large  part  of  the  spinal  nerves,  at  tlie 
same  time  causing  general  symptoms  of  iiarniysis,  pnin,  etc.  j  next, 
diseasM  involving  especially  certain  nerves  of  motion ;  and  finally, 
those  afTfcting  esptvially  nerve.H  nf  sensatiun.  So  I  shall  desi'dbe 
general  neuroses  iuvcilving  the  fuQCtiouej  of  many  and  mixed  nerves, 
then  neuroses  in  the  limits  of  the  motor,  and  those  in  the  distribu- 
tion of  senaorj*  nerves. 

MILTJPLE  NEfKITIS— POLY>-El'HITIS. 

Originally  multiple  iif'uritis  was  descrilied  as  though  it  were  al- 
ways the  same  diseiiae.  Later  investigations  show  that  this  is  not 
a  true  view  to  take  of  it  because  nerves  are  iuSamed  in  very  differ- 
ent ways  and  degrees,  and  becaufle  the  cjiufies  of  the  inKannnation 
affe<;t  the  general  system  »u  diU'erently.  A  diagnosis  of  multiple 
neuritis  alone  is,  therefoi-e,  not  siinicient.  The  chief  i-ecoguizubia 
forms  of  multiple  neuritis  are:  1.  The  motor  form,  or  paralytic 
neuritis.  2.  The  sensory  or  auucic  form  of  neuritis  (pseudotabes). 
3.  JCndemie  neuritis  (beriberi).  4.  Acute  pernicious  neuritis  (Lan- 
dry's paraiyais).* 

TiiK  Motor  Tvpk  or  Multii-lk  Nkuritis  {Alro/tolie  Pa- 
migtij,  ArM'ui'yi/  Pin\ii^«u,  Iti/i/4f/ieritif  Paralyau). — This  is  the 
eomiuon  form  of  the  disease,  making  up  fully  ninety  per  rent  of  all 
ouefl  aceu  in  this  country.     While  seutiory  and  other  symptoma  al- 

*  .XriuMtg  71  cnttev  of  iiuiltipla  neuritis  of  which  1  liave  analyzed  Itie  uolOB 
Ibete  wrre  of  tli«  i-oinnion  motor  fonii,  fl^ ;  st'nsory  or  pKUdoUbetIc,  4; 
etMl«niic  (beriberi).  3;  acute  |>erDicioiu.  3. 

Orpr  half  nf  tlit  mi'lnr  type  were  cDnfewwily  Hlcrjlioltc.  U4.  Of  the  ckthers, 
tbere  w«n:    Po«t4li;ihilivTitic,  8  ;  nn'iuAe*.  I ;  grippe.  S;  «ryal|iclu,  1 ,  aupttis. 
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ways  accompany  this  type,  it  is  the  paralysis  and  atrophy  of  mus- 
cles which  are  the  leading  and  chronic  conditions.  It  is  a  malady 
coming  on  acutely,  running  a  subacute  or  chronic  course,  rarely 
fatal,  and  characterized  by  weakness  or  paralysis  of  all  four  ex- 
tremities associated  with  atrophy,  pain,  tenderness,  and  various 
vasomotor,  secretory,  and  trophic  disturbances.  It  is  a  disease 
pre-eminently  due  to  poisons  and  infections,  alcohol  being  far  the 
commonest  factor. 

It  occurs  oftener  in  tKe  female,  owing  to  the  fact  that  alcohol 
poisons  the  nerves  of  women  more  than  of  men,  and  perhaps  because 
of  the  predisposing  influence  of  tea-drinking. 

Multiple  neuritis  is  essentially  a  disease  of  early  adult  life.  Al- 
most all  cases  occur  between  adolescence  and  the  period  of  degenera- 
tive changes,  twenty  to  forty-five.  Young  children  are  very  rarely 
subject  to  it,  but  cases  have  been  repoi-ted  occurring  in  children  at 
the  age  of  seven,  nine,  ten,  and  fourteen,  and  G.  M.  Hammond  has 
reported  several  cases  occurring  in  infants.  A  few  cases  have  oc- 
curred in  persons  over  sixty ;  but  they  are  only  a  little  less  suscep- 
tible than  children. 

The  sporadic  forms  of  polyneuritis  from 'alcohol  and  various 
poisons  and  infections  occur  without  much  reference  to  a  seasonal 
influence.  Probably  more  cases  occur  in  spring  and  fall,  owing  to 
sudden  changes  in  temperature.  Epidemic  influences  like  that 
causing  cerebro-spinal  meningitis  may  increase  the  number  of  cases 
of  multiple  neuritis.  Practically,  in  this  country,  the  question  of 
drink  settles  the  question  of  the  distribution  of  polyneuritis.  It  is 
rare  in  the  temperate  rural  districts  and  smaller  towns,  and  much 
rarer  in  native  Americans  than  in  foreigners. 

Sexual  excesses,  exposure  to  cold  and  wet,  insufficient  diet,  ex- 
cessive tea-drinking,  the  presence  of  tuberculosis,  predispose  to  the 
disease.  The  same  neuropathic  tendency  leading  persons  to  excessea 
in  alcohol,  tea,  and  to  suicidal  indulgence  in  arsenic  is  of  some 
moment  in  leading  to  the  development  of  neuritis. 

The  list  of  the  special  and  exciting  causes  is  long  and  includes 
nearly  all  infectious  fevers,  many  chemical  and  autochthonous 
poisons.      The  common  infections  are  diphtheria,   puerperal  and 

1;  puerperium,  4;  diabetes,  3;  metallic  poison  (lead),  2;  ptomaine  poison- 
Ihk.  1. 

The  Bex  of  44  was  male,  37  female,  but  in  tbc  alcoholic  cases  the  sex  was 
female  in  the  proportion  of  10  to  1. 

The  age  ranged  from  under  10  (diphtheritic  caees]  to  67.  iloBt  rnses  oc- 
curred between  31  nnd  40  (25  cases),  next  between  31  and  30  (18),  and  next 
between  41  and  50  (15). 


GENF.KAI,   niSEASER  OF  THE   I*ERIP1)ERAI.  .VERVES. 


»7 


otbi-r  septic  fevers,  aud  ftidtiniiu  iitfrn-iiuus  of  unknowa  origin. 
Nearly  every  iuCftaious  fever  aud  jiuiliu-ui  may  be  added  to  the  list 

Oi  chemiral  tioiswna  alcolu*!  h«?ails  the  list,  causing  over  two- 
thiniu  of  the  adult  cases.  Nrxt  come  arsenic,  U^ad  and  phosphorus 
and  copper.  Among  the  autochttiouous  puisoiiD,  rlieuiiiatism,  tiia- 
betes,  and  the  metalKdioiiriklurts 
re<inlliiig  fmiii  starvation  aud 
cachexia  lead  to  multiple  neuritis. 

AmuDg  the  foi-esuiiig  causes, 
atonic  and  diabetes  produce  more 
often  decided  sensorj'  symptoms. 

FrtMtniumtti.  —  The  disease 
often  begins  with  prodromuta 
lasting  several  weeks.  The  jw 
tient  nuflers  from  numbness, 
slight  pains,  and  weaknes.H  alTcct- 
ing  especially  the  lower  extrt'iu- 
itics.  Sometiuics  a  peculiar 
coudition  of  mental  confusion 
and  weakness  precedes  tlie  attatrk. 
t'aually  the  symptoms  come  on 
rather  suddenly.  The  patient 
suffers  fnnu  jiaJuH  and  teudm'iiesa 
in  the  legs  and  fe>et,  and  is 
obliged  tu  g<o  to  bed.  Thcve  infty 
be  a  fever  for  a  day  or  two,  the 
temperalnra  rising  to  102'  or 
eveu  104°  F.,  hut  thi3  is  not  the 
rale.  The  jiains  and  weakness 
increase.  The  muscles  aud 
nerves  are  very  tender.  The  fin- 
gers, hands,  aiid  arms  arc  idVn 
aimilarly  bat  less  affected.      At 

the  same  time  the  bkiu  becomes  reddened  or  slightly  a-deinatons. 
The  muscles  of  the  legs  grow  weak,  and  in  a  day  or  two  the  jiatJent 
is  nnsble  to  stand.  In  a  week  or  two  there  may  be  a  complete  loss 
of  powpr  in  the  anterior  tibial  rnusclcsand  a  lesser  degree  of  ]iaraly 
eds  in  the  extensors  of  the  hand  (Fig.  fiO).  Nearly  all  of  the  Icl;  and 
forearm  muscles  become  eventually  involved.  Atrophy  act^  in  at 
the  same  time  and  very  severe  pains  are  jue^ent.  The  itioUir  rrauial 
nerves  are  iu  rare  cases  affected,  and  paralysis  of  the  facial  or  of 
the  tJiird,  fourth,  or  sixth  nerve  has  been  sefn.  When  the  disease 
is  fully  developed,  which  is  within  a  fortnight,  there  \a  paraplegia 
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witli  foot  drop,  soine  tlegi-oe  of  wrist  drop,  muacnlar  atrophy,  and 
slight  oedeina,  especially  of  the  foet.  The  Nkin  i-eflexee  are  ofteu, 
the  knee  jerk  and  elbow  jt-rk  always  lost.  There  is  some  tactile  an- 
tefitheHia,  oftcmvith  hyp^Malpesifl.  Temperature  .and  iiaiii  sense  are 
also  lessened  and  slowed  in  transiiiisrtioii.  The  oiiicatheaia  ocRurs 
iu  |iatcl)ca  or  diffusely.  Musele  and  artieiiUir  sense  are  ItiRt  in  thfl 
sensory  or  pHeuUu-tabetiv  form,  and  ai-e  usually  somewhat  JQVolved 
in  the  onJinary  paralytic  form,      J'aiii  and  sensitiveiieaa  coutinue. 

The  nerves  lose  their  irritability  and  the  muicles  show  degenera- 
tion reaction,  iiavtial  or  c^miplKt*,  the  cliararteristir  being  a  great 
variability  of  reaction  over  iliffereiit  yronpa  of  nerves  and  at  different 
stages  of  ihu  disease,  and  au  early  luss  uf  i'aradiu  and  lt*ss«niuK  of 
galvanic  irritability.  There  ia  sumetimes  retinal  hyperseniia  and 
even  optic  neuritis.  Of  the  visceral  nerves,  the  vagns  seems  often- 
«8t  tt>  show  aigiis  of  iiivotvemeui,  in  rapid  pulm*  and  di^tnrbaures  of 
res] I i ration.  The  sphineter»  are  rarely  involved  and  tlien  only  for  a 
few  days.  lu  aueh  eases  there  is,  perhaps,  involvement  of  the  coiii 
or  of  the  abdominal  and  jtelvic  9i)lanc.hnies.  In  alcoholic  and  occa- 
sionally in  other  forms  of  neuritis*,  mental  syniptonis,  snch  as  a  low, 
muttering  delirhim,  are  very  ofteu  present,  and  occaaioually  a  woU- 
marked  i^onfuaional  insaiuty  develupn. 

The  disease  usually  reaches  its  height  in  a  week  or  twoaud  then 
starts  on  a  chrcmir  course;  but  it  someLiraeB  happens  that  fxat-^rUi- 
tions  occur,  or  that  a  ]tai"alysis  and  atrophy  progress  for  several 
weeks  before  regression  be^^ins.  In  alcoholic  cases  there  is  ofteu 
great  general  pi-osLratioii;  the  patients  Ha  for  several  weeks  in  a 
delii'iouH  condition,  and  finally  develop  pneumonia  and  die. 

In  diphthrritlc  ntnrifis  stmie  of  the  ©ye  and  throat  muddle's  are 
involved,  while  the  extremities  are  nsiially  but  slightly  or  tempo- 
rarily affected  and  the  sensnr)'  symptoms  are  few. 

Some  further  details  should  bo  added. 

Motor  Symptoms. — The  cliaracteristio  paralysis  of  multiple  neu- 
ritis is  a  (piadruplegia,  all  four  extremities  being  involved.  The 
special  chara^'teristie  is  the  foot  drop,  which  is  indicative  of 
alcoholic  neuritis,  just  as  wrist  drop  is  of  lead  palsy.  The  paraly- 
alH  is  typically  a  peripheral  one.  It  affects  the  feet  and  legs,  hands 
and  forearms.  It  usually  iuvulves  the  anterior  tibial  muscles  more 
than  the  calf  muscles,  but  sometimes  the  rcf-ei-si^  occurs.  The 
muBclea  become  wastetH  and  flabby.  Tht-y  soon  los<'  in  bad  casea 
all  reai-'tiou  to  faradi«in,  and  they  require  a  stiong  galvanic  current 
trt  produce  a  rontrfntion.  In  anterior  polioinyelititi,  on  the  other 
hand,  the  diniinntton  in  galvanic  irritability  comes  un  only  after 
weeks  or  months.     Hence  uii  early  loss  of  galvanic  as  well  as  faradio 
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rc-Acdon  is  an  important  sign  of  ueuritis.  As  the  uerve  and  muscle 
tvcuperate,  the  galvanic  irritability  iiuTeases.  AEter  a  titiit>,  iC  the 
paralysis  is  great,  coutvaetiires  oeciir.  The  feet  ore  extended,  the 
legs  are  flexed  on  tlie  thighs,  and  are  almost  immovable,  and  the 
patient's  condition  is  most  pitiable. 

Sftutorif  SyMifttfiiHi. — Numbness,  byperiDstliesia,  severe  pains 
^(lull  and  shai'|iK  bui'niiig  Hcnsutions,  great  Cendi^rnehti,  all  occur, 
and  are  very  marked  symptoms.  They  are  felt  mostly  in  the  feet, 
legs,  and  hands.  Hyijerwsthesia  is  usually  followed  by  anaesthesia 
to  touch  and  somewhat  to  pain  and  tt^mperature.  The  ti-ansmission 
of  these  latter  two  sensations  is  delayed.  The  antcsthesia  some- 
times ocri'urs  in  patclio!*,  at  other  times  diffusely  over  foot,  leg,  and 
hand.  Muscular  and  artir^ular  ana^Ktlieetia  are  common,  and  in  the 
sensory  form  are  the  dunnnacit  symptom,  eausitug  an  ataxia  of  gait 
and  station.  The  other  .special  senses  are  not  affected  except  in 
rare  cases  in  whieh  there  is  optic  neuritis. 

VtiMimfitor  <nul  Trophic  St/m/itomn. — There  is  often  (cdema,  some- 
tjuies  reibioss  (if  the  skin;  occaHicually  thv  epidermic  of  thi- soU's 
and  palms  peels  olf.  Glossy  skin  and  profuse  pei-spiratioti  are  rai-e. 
Eruptions  and  ulcers  do  not  occur. 

ytrnta!  fir/mptoms. — The  iiiost  common  mental  disturbance  ix 
that  so  often  stvn  iu  acute  alooliolism,  viv..,  a  mutteritig  delirium. 
This  is  associated  with  great  general  vital  depression.  If  a  true 
insanity  develoiw,  it  also  resembles,  as  a  rule,  alcoholic  insanity  ot 
acute  confuflional  insanity.  The  characteristic  symptoms  ni-e  a 
curious  degree  of  forgetfiilness,  together  with  many  and  varying 
delusions  rapidly  succeeding  each  other.  These  often  relate  to  tlio 
pains  and  pareesthesia  from  which  the  subjects  suffer.  They  think 
Uiat  there  are  gloves  on  their  handn  or  that  something  is  on  iheic 
feet.  They  often  think  that  they  have  been  out  walking  or  riding. 
They  are  talkative,  incoherent,  and  Hlnepless. 

OrytiHur  C/ntiiYs. — The  bladder  is  occasionally  affected  (or  a 
short  time,  the  other  centres  nut  at  all.  This  freedom  lioui  involve- 
ment of  the  sphincters  is  an  important  characteristic,  of  the  disease 
in  distinguishing  it  from  myelitis. 

From  tliB  foregoing  it  will  Im  seen  that  the  dominant  symptoms 
are  pan^sthesia,  paiiis  (huruing,  lancinating,  and  dull),  muscular 
tenderness,  some  aniesthesia,  paralysis  aifecting  especially  the  lower 
extremities  and  causing  foot  drop,  muscular  wasting,  with  degenera- 
tion reactions:  with  no  involvement  of  the  sphincters;  sometimes 
peculiar  mental  disturbances. 

Thb  HKNKonv  OK  rsKrim-TABKTu;  typo  of  multiple  neuritis  is 
caused  less  ofteu  by  alcohol  and  juolc  often  relatively  by  diabetes 
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And  (he  metallic,  and  inFectioun  poisons.  Arsenic  given  Tnedicinally 
ia  (1i>BP8  of  one-aixth  uf  a  grain  or  more  may  cansc  such  a  neuritis. 
Multiple  iieut'itis  from  loud  is  not  ofteu  hccu  inpoiuteia,  but  usually 
wlien  the  j'oisyn  is  taken  in  larger  doses,  as  in  snuff  takere.  The 
general  course  is  much  like  that  of  the  paralytic  fonn,  but  there  ia 
l?ss  jjaralysis,  axi<l  on  the  ether  hanil  there  are  more  of  the  burning, 
tearing  pains,  a  greater  degree  of  antesthesia,  with  a  very  det-ided 
muscular  aiia'sthi'sia  Ratisiiig  8yin|itonis  uf  a  sulmt-uto  looomotor 
ataxia.  Thu  ]>aresis.  juu.scular  wasting,  ir^phiu  chaug'es,  such  as 
shedding  of  the  epidermis  and  electrical  reaMions,  serve  to  digtin- 
gnish  the  disease.  A  double  facial  pamlyaissonietimes  compHcatieB 
thi»  type. 

Exi>KMHj  AND  Ei'inEMic  TvFKS  (Iterlbtri  or  Ka/ckt,  Itfni' 
peJifes,  Acnnl^jiia,  Molnriril  MnUiftlv  J\'c*irUis). — Beriberi  or  eu" 
demic  multiple  neuritis  is  seen  in  this  PoiuitT;^'  i-arely,  and  only  by 
accident.  Beriberi  is  the  Indian  name;  kakke,  meaning  "the  leg 
disease,"  ia  its  Jopanose  name.  Iguipedites  is  a  naino  given  by 
Indian  physicians  to  probably  thetjiiinc  disease.  Freiu^h  pliVKiLtans 
gave  the  nnme  of  "acrodyaia''  to  an  epideinio  disease  which  pre- 
vailed ill  Fraui'c  ami  tlie  Crimea  in  the  early  part  of  this  century. 
It  was  probably  multiple  neuritis.  There  are  various  types  of  this 
disease,  in  some  of  which  the  neuvitii:  KyTiiptoms  swm  sulMtnlinate 
to  tliose  of  other  organs.  The  forms  described  by  Scheube  and 
Taylor  are : 

The  acute  pernicious,  the  acute  nr  gnhacTite  bfinign,  the  atrophio 
or  dry,  and  the  droiisical  or  wet. 

Th«  symptomti  g^merally  ri'nemblo  Ihohe  of  uinltipU-  neuritin,  as 
already  describtid,  plus  oidema,  extensive  serous  effusions,  and 
gastru-iutestiual  disorders.  The  paralysis  affects  especially  the 
lower  extremities,  but  in  beriberi  there  seems  to  be  an  t-speeial  ten- 
dency also  to  involvement  of  vasomotor  ami  visceral  nerves.* 

AcuTB  Pernicious  Mi'dtiple  NHuniTia. — There  ia  a  form  of 
multiple  neuritis  which  comes  on  suddenly,  progresses  rapidly,  and 


'Mai.akiai.  Mvi.Tifi.K  Nk[:riti». — Jniimiun  Hceuiii  to  \m  tlici  only  pliiOQ 
in  w'ljk'li  t)iG  iiinlnriHl  poison  (inxluces  ao  tuiltrolc  nt^uritic  pntKlysifl 
<KtnuiiHD),  uid  Llie  cauaaUoD  in  Wwae  casca  \%  not  yet  demoanirated.  Dr. 
Strach&D'ii  description  of  the  symptoms  of  what  he  terms  uiKlarial  peripheral 
neuritis  shows  It  to  be  qullti  cxu-tit)W«,  often  iitvolrlng  tnmk  and  cnmtal 
nerres,  and  accompHDivtl  liy  muoh  pniii  and  wusling.  Crumps  hdiI  skin 
eruptions  arc  often  notpd.  complicatiuna  that  do  not  occur  in  the  onliniirj 
types.  Thcrw  nre  sporadic  f<inn9  of  nuiltiplu  neuritis  occasifjimllv  st'cn  In 
this  country,  bi]t  it  ik  yet  to  be  proviil  that  LUfi  m>itnrliil  pliiMiucHliiim  cut) 
alnnc  ciiiisp  npitritio.  ft  in  more  likely  tbnt  it  acts  only  in  conjunction  with 
•cine  otiior  toxic  condition. 
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cauMO  death  in  a  fev  days  or  weeks.  Thcsa  cast-s  iisually  stiow  the 
ordinary  symptonui  uE  neuritic  paralysis,  with  fiiiaL  jovolvemeat  of 
the  cardiac  and  i^'Spii-atory  uerves,  cnusint;  death.  The  a^fent  iu 
theM^  oases  is  apparently  of  the  nature  of  Kepsis.  The  neuritis  is 
interstatial  and  hemorrhagic.  Other  cases  of  aeute  pernicious  mul- 
tiple neuritis  take  the  foriii  of  lu-uta  a^c-oiuUng  or  Lauilry'a  jtaraly- 
sis.  Here  there  are  few  seusory  syniptoins,  iio  elecli  ical  cliaiigea  or 
atrophy.     The  disease  is  due  to  an  infectious  poison  which  over* 
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whelms  the  system  before  ic  has  time  to  set  up  any  iuBaiuiuatioa 
or  organic  change.  In  these  ias«  tlie  anterior-horn  cells  of  the 
spinal  cord  are  also  involved  and  the  disease  is  one  that  attacks  the 
vhole  peripheral  motor  m-uron, 

PathvloQtf. — In  multiple  neuritis  the  disease  affects  tlie  periphery 
of  the  iiorrcs  most,  and  extends  uj),  very  rarely  reaching  the  roots. 
Tlie  anterior  tibial  and  musculo-spiral  nerves  on  the  two  »iiles  are 
oftenesfc  and  most  diseased.  The  jirooess  when  mild  in  grade  re- 
sembles a  secnndan-  dpgeneratjon  fnllowinR  section  of  th**  nerve. 
la  severer  cases  there  is  evideu<^:B  of  intt'rsticial  inflammation  as  well 
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as  degeneratinii  (Fig.  61).  Thin  process,  howeii-er,  varies  in  degree 
at  different  points  of  the  nei-ve's  course.  Hence  it  haa  been  called 
segmental  or  disseiu mated  neuritis.  In  sumo  of  tlieso  oases  and  in 
all  acute  pemicioUB  uuses  thei'e  is  still  :nore  iiit«r6titial  inflamma- 
tory (.-liaiiKc;  small  heiiioi-rhages  occar,  exudation  takes  place,  and 
collwtiovm  of  leucocytes  about  the  vessel  walls  and  xmoug  the 
nen'e  fibres  are  seen  {Tig.  52).  The  muscles  snpplicd  by  the  dis- 
eased nerves  under{;;i>  atrophy.  This  is  usually  siuiplo  and  non-in- 
flammatory. But  Bometimet)  there  is  an  interstitial  myositis  with 
exudation  compressiuy  llie  fibres  (Senator). 

If  the  disease  progresses,  the  nerve  fibres  degenerate  and  their 
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place  is  taken  by  ounnective  tissue,  and  the  same  process  oecnra  in 
the  muscles. 

Tim  spinal  cord  when  euunined  by  the  help  of  Nisal  and  Marehi 
stains  shows  some  involvement.  The  anterior-horn  cells  undergo 
tlie  8»iiie  degeneration  as  that  which  occurs  when  the  nerve  is  ctib 
across,  and  slight  areas  of  dogem-ration  are  found  in  the  posterior 
Olid  lateral  coluinns.  The  changes  are  very  slight  compared  with 
those  in  the  nerves  and  in  the  writer's  opinion  are  secondary. 

It  will  \w  seen,  th+'reftnv,  ilmt  in  multiple  neuritis  there  may 
be;  (1)  Simple  degeneration;  (2)  degeneration  with  some  evidences 
of  interstitial  neuritis  (degenerative  neuritis") ;  (3)  decided  intersti- 
tial neuritii  with  degeneration  of  nerve  fibres. 
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DiagnotU. — Multiple  neuritis  must  W  diagnosticated  fioia 
diffuse  or  transverse  myelitis,  anterior  poliomyelitis,  locomotor 
ataxia,  tipinal  meningitis,  and  hemorrhage  and  t^audi-y's  paralysis. 
Practically,  diffuaw  myelitis  Ja  the  disunler  I'rtun  which  it  has  often- 
est  to  be  distingniahed.  From  tliis  it  is  rc>cugmzcd,  first,  by  investi- 
gating the  cause  and  unset.  Neuritis  begins  more  slowly  and  with 
Musory  prodrouiata  1  it  atTects  the  leys  and  leet,  esjiecially  the  ex- 
tensors, and  if  it  aacemU  it  skijis  the  hips  an<l  trunk  and  attaoka 
the  forearms.  There  is  nuire  nniscular  atrophy  than  in  myelitis; 
the  kuL'G  jorka  are  absent.  It  prugreaaefl  morn  slowly,  and  alter 
four  or  eight  weeks  gradiiatly  regresses.  Electrical  degeneration 
naottons  are  more  varied  and  derided,  Thei-e  are  tenderness  over 
the  tnuscles  and  nerves  and  peouliar  burning,  darting  pains.  The 
cutaneous  aniVHthe.<iia,  iT  jiresent,  is  not  so  extensive  and  <umpletPj 
as  a  rule,  while  inoacular  anu>sthesia  is  more  decidedly  marlted. 
There  is  very  rarely  involvement  of  the  spblueters  or  bedsores. 
There  may  be  belt-like  constrictions  felt  round  the  extremities,  but 
not  around  the  waist.  The  gradual  improvement  of  the  paralysis 
and  atrophy  and  cTcutual  recovery  ronfirm  thediagnosLi  of  neuritis. 
The  presence  of  neuritis  of  the  cranial  nerves  would  strengthen  the 
theory  of  a  general  neuritis. 

Fr«ui  polinmyelitis  it  is  distinguished  by  the  presence  of  pain  and 
other  sensory  aymptonis,  the  early  fall  in  galvanic  irritability,  the 
age  of  the  patien^  and  the  etiology. 

From  locomotor  ataxia,  neuritis  is  distinguished  by  its  more  rapid 
onset,  the  prt'sence  of  jturalysis  ami  atrophy  cf  rousideit,  paresiri, 
■witli  degeneration  reactions,  and  the  absence  of  involvement  of  the 
orgnnio  centres  and  pupils. 

Spinal  hemorrhugf!  usually  leads  soon  to  a  sn^ondary  diffusa 
myelitis  easily  distinguishable  fruiu  neuritis  by  the  characters  above 
given.  Here  tjiere  is  also  usually  pain  in  the  back.  Bplnal  luenin- 
pitis  is  associated  with  characteristic  ]iain,  tendeniesft,  and  stiffness 
along  the  back.  Acute  ascending  paralysis  in  its  tj-pica!  fonu  shows 
but  very  slight  sensory  disorders,  and  uo  wasting  or  chaugQ  in  elec- 
trical irritability. 

The  complication  of  multiple  neuritis  and  myelitis  or  posterior 
sclerosis  Js  possible,  but  is  very  tare.  In  the  former  case  the  ordi- 
nary sytuptoms  of  myelitis  niX'  addctl  to  those  of  neuritis.  In  loco- 
motor ataxia  there  is  often  some  nerve  degeneration  and  occoaionally 
ueuritis.  The  uerve  degcueratiou  pi-ubably  causes  only  slow  atropUio 
changes  and  jtaresisi  the  neuritis  causes  pains,  anaesthesia,  skin 
eruptions,  and  local  trophic  disordei-s. 

PrognojiU. — Alcoholic  multiple  neui-itis  is  a  seHous  disease^  .be- 
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cause  of  its  associated  conditions.  Nearly  one-half  oi  mj  patients 
have  died,  mainly  because  they  continued  the  use  of  alcohol  after 
paralysis  appeared.  They  do  not  die  of  neuritis,  but  of  alcoholism 
or  of  phthisis.  Other  forms  of  neuritis  rarely  cause  death.  The 
great  majority  recover  almost  completely.  It  may  be  from  six 
months  to  two  years  before  all  symptoms  disappear.  The  aven^ 
time  is  about  a  year. 

Treatment. — The  patient  needs,  first  of  all,  rest  in  bed.  The 
limbs  are  often  extremely  tender  and  the  patient's  pains  excruciat- 
ing. To  relieve  these  the  legs  may  be  painted  with  menthol  and 
enveloped  in  cotton  batting.  In  other  cases  flannels  wrung  out  in 
hot  water  and  renewed  every  two  hours  give  relief.  Internally 
phenacetin,  antipyrin,  or  other  coal-tar  products  may  be  given  for 
the  pains.  Fluid  extract  of  ergot  in  doses  of  3  i.  to  3  ii.  repeated  in 
tliree  hours  sometimes  relieves  pain.  In  the  early  stages,  salicylate 
of  soda  in  doses  of  gr.  xx.  every  two  or  three  hours  is  recommended. 
If  there  is  a  great  deal  of  depression  from  alcoholic  poisoning, 
strj'chnine,  gr.  y,-  q.  3  h.,  and  aromatic  spirits  of  ammonia,  3  88. 
q.  3  h.,  should  be  used. 

There  is  no  drug  which  really  cuts  short  the  process.  The  best 
measures  for  this  purpose  are  rest,  thorough  cleansing  of  the  alimen- 
tary tract,  abstinence  from  alcohol,  and  a  nourishing  diet. 

After  the  acute  stage  is  passed  the  labile  galvanic  current  occa* 
sionally  interrupted  may  be  applied,  5  to  10  ma.  for  ten  minutes  three 
times  weekly.  Later,  by  the  sixth  week,  the  faradic  current,  mas- 
sage, and  careful  exercise  should  be  given.  At  this  time  or  earlier 
(third  week),  strychnine,  iodide  of  potassium,  aisenic  in  small  doses, 
and  tonics  may  be  given.  In  old  cases  in  which  a  great  deal  of 
paralysis  and  contracture  have  occurred,  forcible  extension  of  the 
limbs,  the  use  of  splints  and  rubber  muscles,  are  needed.  With 
patience  and  perseverance  the  worst  cases  can  eventually  be  brought 
to  a  complete  recovery. 

Complicating  Forms  op  Neuritis  axd  Neuritic  Degexera- 
TioN*. — Neuritis  and  neuritic  degeneration  complicate  many  dis- 
eases, but  they  especially  mark  and  modify  subacute  and  chronic 
rheumatism,  locomotor  ataxia,  diabetes,  paralysis  agitans,  wasting 
diseases,  and  old  age. 

A  neuritic.  degeneration  almost  always  affects  the  nerves  in  the 
neighborhood  of  an  old  rheumatic  joint.  The  chief  result  of  this  is 
to  produce  wasting  and  some  paresis  of  the  muscles  moving  the  joint 
(Pitres  and  Vaillard).  The  process  is  a  reflex  atrophy  (see  Arthritic 
Muscular  Atrophy). 

In  locomotor  ataxia,  parenchymatous  nerve  degeneration  is  very 
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often  present.  It  does  not  produce  the  cavdinal  symiituma  of  this 
disease.  It  does,  however,  cause  some  o£  the  aua.'sthesia,  paries' 
thesis,  muscular  atiuphy,  akin  dystrapliieK,  and  visceral  crittes. 

In  iii>ihftf»,  the  neuritis  takE!a  the  form  of  the  sen&ory  type  of 
mnltiple  neuritis,  and  causes  ayioptouis  like  tlioae  uf  locomotor 
ataxia.  The  patient  ha»  ticiatic  pains,  hurnini;  nr  numb  feet,  loss 
of  teiuUin  n>i1ex,  ataxia.     The  upper  ('xtrPiiiiiiuh  ore  ran'Iy  nfTfr-t(?iL 

In  W'lxtiny  J>!»ea.*eji  ami  Oi'l  A-fr.  —  In  various  wasting  dist'OAes, 
sueli  as  phtiiisia,  cancerous  t-ui'hexia,  lung-t-untinued  fevers,  mai-as* 
muB,  and  in  senility,  a  simple  parenchymatous  deK«ueiatiou  of 
nerves,  with  ati-ophy,  oeours  (Aithaud,  Kbster,  Jappa).  The  symp- 
toms cau-sed  by  tiiese  rhanges  ani  very  Hiiglit.  Thi^y  r^outribute  to 
tlie  weakuess  and  natitiug.  Id  old  n^e,  the  atrophy  of  the  nerves 
is  one  cause  of  the  lessened  sensibility  and  activity  ol  the  skin  and 
ita  underlying  mu^icleit. 

TUMORS  OP  NERVE, 

These  consist  of: 
1.  Nerve  hypcrplaafa. 

a.  True  ii«uroiu*lii.   f  Siagle.  j  Mnlign«iit. 

8.  Fklw  nc.iroaaia.  \  j,„]tipi^,.  ^  B,„,g„. 

1.  J/if/wr/jlavla  or  hypertrophy  of  nerve  trunks  is  very  rare. 
Generally  Uie  increase  in  size  is,  in  fact,  due  to  increase  of  the  in- 
terstitial connective  tissue.  Sometimes  there  is  an  increase  in  the 
number  of  fibres  and  thickening  of  the  myelin  shenth. 

2.  Trufi  iipurotnota  are  also  very  rare,  and  occitr  almost  exelu' 
fflvely  on  spinal  nerves.  In  some  there  is  an  increase  in  medullary 
tlbred^  iu  others  only  an  iucrvuse  of  nou-uivdu Hated  fibres,  i.v., 
only  tlie  axis  cylinders  and  neurilemma  increase.  They  occur 
either  singly  or  multiply.  MnUlph  neuromata  are  gr^nerally  of  a 
neuro-HhromaUMis  ehaiaj^ter. 

y  euro -fibromata  when  multiple  may  affect  the  gulKutaueous 
nerves  and  form  growths  kuowu  mfh-vma  vioihitctnn. 

Nerve  fibrils  united  in  a  mass  by  hyperplastic  eomicctive  tissue 
form  what  are  called  /.k-xiform  neitiri-jiitromata.  Multiple  tieuro- 
niat&  nay  be  true  neurctmatous  gmwih^. 

Ti'ue  neui'oumtti  are  usually   amall,    ranging  from  I  cm.   (two 
fifths  of  an  incli)  to  6  cm.  In  diameter.     They  Uiay  be  much  smallei 
or  larger,     yeuromala  are  usually  few  in  number,  or  at  least  there  ta 
only  a  local  multiplicity  of  tumors.     Multiple  (true)  neuromata  ma>, 
however,  be  very  uumerous.     Qovers  estimates  in  one  case  that  ue 
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many  as  one  thousaiid  were  present.    Even  larger  nixmbers  liave 
been  observed. 

3.  Fal«e.  Seuroinata. — Tina  term  is  applied  to  the  variou?  ncive 
tumors  iu  which  a  fibroma,  myxoma,  ^liuma,  sarcouia,  carviuxjot^^ 
or  »yp1iilDiiia  grows  upon  or  in  the  in^rve.  Fibro-neuroma  is  mo 
most  CQniiiioii  form  i  tjlio-npiirouia  has  beeu  observed  ou  tlie  auditory 
nerve.  Syphiloma  occurs  only  on  the  intracranial  or  intra-spinal 
nervp3.  Carcinoma  of  nerves  may  be  pTimary,  bnt  is  generally 
Heromlai-}*,  and  ia  of  ai-iiThoua  or  medullary  type,  rarely  the  willcid. 
Leprous  neuritis  sometimes  Eurms  neuro-Hbroinatous  swellings. 

Tuh,:miln  ifo/ort>g<i  are  8iJ3)ply  small  false  neuromata  situated 
subciitaneouHly  on  tlie  ends  of  the  sensory  nerves.  Tbcy  vary 
much  ill  histoIogieaJ  atrui-ture. 

Mtiti'jtiarit  N'urnmaUi.- — A  few  cases,  about  thirty  in  all,  have 
beeen  observed  of  multiple  malignant  neuromata.  Trauma  and 
herediUiry  infiuenee  are  the  etiological  factors.  The  gi-eat  nerve 
trunks  are  oftene»t  affected,  tlie  nieiliaii,  sciatic,  aud  crural  ranking 
first.  The  tumors  start  from  the  pprineurium;  they  are  at  first 
Bpindle  shapwl,  and  may  grow  very  large.  Sarcomatous  cells  are 
ofteiufst  found  in  tbem^  but  tbey  may  be  myxomatous,  tibromatous, 
or  mixed. 

ICfiulo^i/. — Three  general  pauses  exi.st  for  the  produetion  of  neu- 
romata, viz. :  1.  A  hereditary  or  a  neuro]mthie  predisposition;  this 
tends  tr}  craus4t  the  true,  the  multiple,  aud  the  plexiform  neuromata. 
2.  Injuries,  suryieal  operations;  thesw  L^use  especially  the  fibro- 
neuromata  of  which  the  nmfiittntiim  iii-.uroma  is  an  example.  3. 
Diatlictic,  *■.</.,  tulterculous,  influences  aud  whatever  produws  the 
various  tnraor  formations,  san-oma,  iian-iumna,  form  the  third  etio- 
logical factor.  Neuromata  of  the  plexifonn  tj-pe  are  often  coo- 
genital.  Multiple  ueuromata  may  develop  early  iu  life.  Men  are 
far  more  subject  to  inuUiiile  neurtjiuata  thitn  wotueu. 

Symptoms. — Jfenromata  often  cause  no  symptoms.  Perhaps  tine 
most  frequt'ntevideiii'B  of  their  presence,  however,  ia  pain  and  some 
tenderne.ss.  The  pain  is  exacerbating,  and  may  be  stopiwd  some- 
times by  pressure  on  the  nerve  above  the  tumor.  l*ara;sthe»ia, 
anaathesia,  paralysis,  and  retlcx  spa.tm  may  be  present.  Some 
forms  of  intractable  heiiHlache  are  ]>08sibly  due  to  multiple  neuro- 
nmtn.  Multi|)le  and  plexiform  neuromata  cause  symptoms  less 
often  than  a  single  larger  neuroma.  A  neuroma  on  the  pnenmo* 
gastric  or  other  sjdauchnic  nerve  may  cause  severe  symptoms. 
Multiple  (true)  neuromata  may  Ia.st  tor  years  aud  cause  no  serious 
iucouvenience.  Malignant  neuromata  cause  always  such  symptoms 
as  would  naturally  follow  irritation  and  compression  of  a  nerve. 
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The  diagnosis  of  neuroma  can  be  certainly  made  only  when  the 
tumor  can  be  felt.  In  other  cases,  by  exclusion  a  fairly  certain 
conclusion  may  be  reached. 

True  neuromata  are  often  multiple;  the  false  rarely.  Idiocy, 
heredity,  neuropathic  constitution,  scrofula,  would  all  favor  the  view 
of  the  disease  being  a  true  neuroma.    - 

The  treatment  is  essentially  surgical.  Internal  medication  and 
external  applications  are  of  little  value.  Strong  galvanic  currents, 
mercury,  and  the  iodides  in  large  doses  may  be  tried  in  true  neu- 
romata and  fibro-neuromata.  Both  true  and  false  neuromata  may 
return  after  extirpation. 
7 


CHAPTER   VIII. 

MOTOR  DISORDERS  OF  SPECIAL  NERVES. 

The  general  dietributioQ  of  the  paralyses  from  injuiy  or  disease 
of  the  di£Ferent  motor  nerves  is  shown  iu  the  accompanying  tahle  of 
cases.  1  am  indebted  to  my  friend,  Dr.  Wm.  P.  "Wilkin,  for  the 
larger  part  of  the  work  of  compilation : 

Cranial-Derve   paralyses  (includfiig    19  occurring  in  locomotor 

ataxia) 02 

Splaal-nerve  paralyses 113 

Multiple  neuritis 68 

378 

Of  the  cranial  nerves : 

Ocular  (third,  fourth,  sixth) 38 

Fi  f  th 2 

Seventh     46 

Tenth  and  eleventh 4 

Of  the  spinal  nerves ; 

Arm 97 

Thigh  and  leg 16 

It  will  be  seen  that  the  brachial  plexus  and  its  branches  are 
oftenest  affected,  next  the  seventh  cranial  nerve,  then  the  ocular 
nerves,  and  last  the  lumbar  and  sacral  plexus.  This  of  course  repre- 
sent'* the  frequency  in  a  nurologist's  experience.  In  general  prac- 
tice and  especially  in  surgical  practice  there  would  be  fewer  cases 
of  cranial-nerve  disease  and  more  of  lumbar  and  sacral  palsies. 

The  Ocular  Musclbs. 

Anatomy. — It  will  help  the  student  in  leai'ning  the  diseases  of 
the  cranial  nerves  if  their  points  of  origin  and  general  relation  are 
shown,  as  in  the  accompanying  illustration  (Fig.  53). 

The  motor  nerves  of  the  eye  are : 

(a)  The  third  or  oculo-motorius,  supplying  the  internal,  superior, 
and  inferior  recti,  inferior  obliquus,  the  levator  palpebrse,  the  ciliary 
muscle,  and  constrictor  of  the  iris. 

(b)  The  fourth  or  trochlearis,  suppyling  the  superior  oblique, 
(f)  The  sixth  or  abducens,  supplying  the  external  rectne. 

(rf)  The  sympathetic,  consisting  of  fibres  from  the  upper  cervical 
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ap  of  a  senm  of  nests  of  rells  rihI  eai-h  pair  supplint  a  difToreiit  siet 
of  muscles  of  the  eye,  ma  shown  in  the  diagrams  {Figs.  Hd  and  KT). 

The  nucleuif  of  tlit>  sixth  lies  [arth*<r  ha4-k  in  the  Hoor  of  the 
loedtiUa,  but  U  belongs  to  the  same  serial  deposit  of  gray  matter  aii<l 
represculs  tlie  ocmtiuuatiou  of  the  anterior  horn  of  the  spinal  cord 
(Fig.  56). 

The  motor  nerves  of  the  eye.  third,  fourth,  and  sixth,  are  clowly 
oonnerted  with  eoirh  other  and  other  iiervoR  hy  a  long  poramissur^ 
the  /Mistrrior  ioutfitudinn/  tiiimllr. 

The  tibreH  uf  the  tliird  and  fourth  nerves  paiw  to  Uieir  Duclc<t  on 
the  same  side,  then  decussate  and  itans  up  in  the  inner  jiart  of  the 


orusta  to  the  froutal  pare  of  the  feutiul  convolution b  of  the  cortex. 
A  few  fibres  decussate  and  mter  the  nuclei  of  the  opposite  side. 
They  are  connected  with  the  internal  ref:tii9  nucleus. 

The  fibres  of  the  fourth  nerve  almoKt  t-ntirely  detiissare,  nunning 
forward  a  long  distance  before  they  finally  reach  their  uui'lei,  Thus 
it  appeals  that  the  fourth  is  the  only  cranial  nerve  except  the  optic 
which  largely  decusaatea  hefore  reaching  its  nuclena.  However, 
tlioao  fibres  of  the  tliird  which  sujiply  the  internal  ref-tus  also  de- 
cussate, as  already  stated. 

The  airAngenioiit  vf  the  nuclei  is  believed  to  be  as  follows,  the 
upiper  on  the  list  being  jinteriur: 

Uvhaii  Line. 
f  SphlDCter  Wulin,  Clliariu*. 


m.  N. 


Lvvalor  pidp.,  Itort    [dL 
Itecius  Buperior,  Kect.  inf. 
I.  ObliquuB  inferior. 
IV,  N.  <  Obllquua  Bupcrior. 

VL  X.  i  Exu-nat  rectiu. 
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In  order  to  understand  tho  jMvuliavities  of  eye  palsies,  to  bo  dc- 
scribt'd  later,  the  relatione  of  clue  sixth  to  that  nucleus  of  the  tUird 
nerve  wlitcU  iiiiiurv»tt;i)  tlm  inti^i-iial  rectus  must  bo  understood.  la 
tuming  the  eyes  to  one  side,  tUese  two  nuclei  luid  their  nerves  act 
together,  rauHiu)^  tlio  exterii.il  lectiis  of  oue  eye  and  the  internal 
rectus  of  the  other  to  contraot  at  the  same  time.  The  impulse  from 
the  brain  M-hieh  does  this  decussates  and  .-u-fs  first  u|>on  the  sixth, 
and  thron^^h  this  npou  the  exti*ri];ii-rei^'tii,s  niieU'iiH  of  the  same  side. 
The  impulsQ  from  this  nucleus  tlieu  ^oes  to  the  third-nerve  libreso£ 


DM.  mptr 


b*«l*r.  a< 


-.15 


If.  n/ntrwh. 


K> 


— "  fe 

OM.  tif. 


SiMi  ML^TmB  ATTACHMKyr  or  the  Etk  Mrm-i.K«  to  tkh  Ouins  (Uerkel). 

the  game  side  and  thence  to  the  internal  rectus.  This  vaii  he  bettw 
understood  by  the  dtHgrom,  Fig.  AT. 

Tims  lesions  in  the  brain  at  (•>)  cause  paralysis  of  the  sixtli 
nervL-  of  the  opjKJsito  sido  and  iutcrtial  rertUK  u(  the  same  side. 
The  eyM  turn  toward  the  side  of  the  lesion. 

T^sions  in  the  )h)I)s  »t  ('■)  cause  pai-alysis  of  the  sixth  on  the 
same  side  and  int«rual-reptua  nucleus  of  the  opposite  side  The  eyes 
turn  away  from  tlio  side  of  the  lesion. 

The  eye  muscles  move  thi-  eyeball  in  the  following  way : 
The  iuperior  nH-tus  elevates  the  eyeball. 
The  iuforior  obli<jue  rotates  cut  and  up. 
The  inferior  rectus  depresses  the  eyeball. 
The  superior  obliquti  rntateM  out  and  down. 

The  superior  and  inferior  oblique,  acting  fjij^ether,  rotate  inward. 
The  external  rwtiis  rotates  outward. 
The  internal  rectus  rotates  iuward. 

The  rot^tuK  internum,  rectus  superior,  obliquus  inferior,  rotate 
upwanl  and  inward. 


102 


DISEASES  OF  THE  NEKTOrS  STBTXM. 


The  rectus  mWraus,  rectus  inferior,  obliquus  superior,  rotate 
downward  and  inward. 

The  rectus  extemus,  rectus  superior,  obliquus  inferior,  rotate 
oat  and  up. 

The  rectus  extemus,  rectos  inferior,  obliquus  superior,  rotate 
out  and  down. 

The  movemeots  of  the  eyeball  are  made  hy  tbe  simnltaneoos  ac- 
tion of  several  muscles.  Most  of  tfaem  act  as  their  names  indicatflk 
But  the  oblique  muscles  help  to  depressand  elcrate,  and  then  helpto 
rotate  in  or  out  according  as  the  internal  or  external  rectus  is  acting. 


Fio.  57. 
Fia.  SS.— DiAORAM  sBownca  t«x  ABKA-feoiKXT  or  tbb  KrcLci  of  thk  Motos  Nu 
OF  TBI  Ete,  ud  TBS  DacrsfUTioNS  or  tbi  ForxTR  aho  Ihtkmxu,  ibccm  Bkaxcs  or 

THE  TBIXD  NkSTB. 

Fio.  9T.~Duokim  showimi  tbi  Pb(>babls  Rblitioks  of  tbb  Nnxu  or  trnx  SoDs 
ARD  or  TBB  Intemxal  Recix-s  Branch  of  tbi  TBimo  to  tbb  Bkaik.  P.L.B.,  PoMcrtor 
iociKltuiliiMl  bundle. 

The  cortical  centres  for  the  eye  muscles  are  not  positively  known. 
Lesions  in  the  inferior  parietal  lobule  sometimes  cause  paralysis  of 
the  third  nerve.  Lesions  of  the  posterior  part  of  the  prefrontal 
lobes  also  sometimes  cause  eye  ]ial3ies,  especially  conjugate  devia- 
tion. 

As  the  optic  nerve  is  the  special  Beoi^ory  nerve  of  the  eye,  so  the 
third,  fourth,  sixth,  and  part  of  the  seventh  nerves  are  the  motor 
nerves.  Uy  means  of  the  optic  nerve  and  its  receptive  and  refrac- 
tive apparatus,  the  form,  color,  movement,  and,  to  some  extent,  re- 
lations and  distance  of  objects  are  determined.  The  motor  ueives 
a'ljust  the  eye  to  near  and  distant  objects,  inform  us  as  to  size  and 
distance,  and  enable  ns  to  follow  moving  objects  and  to  shift  the 
gaze  readily.     They  also  assist  in  protecting  the  eye  against  injury. 
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Gekebal  Stmptoms. — It  is  impossible  always  to  disassociase 
diseases  of  the  (K-ulo-motor  nerves  from  those  involviog  their  nTM.-I«i- 
Henee  we  must  study  here  really  the  affections  of  the  whole  neu' 
rons.      These  are : 

1.  Paralyses  or  ophthalmoplegias,  which  may  be  acute,  chraoic, 
or  progressive.  2.  Paieses  or  amyosthenic  states,  called  wdinaiily 
muscular  asthenopias.  3.  Spasmis,  such  as  strabismus,  nystagmus, 
and  blepharospasm. 

There  are  many  special  terms  which  are  used  to  indicate  the 
peculiar  effects  of  various  paralyses  and  spasms  of  the  ocular  muscles 
and  nerves,  and  some  of  these  I  will  define  here: 

£rroneou»  projection  is  a  conditiMi  in  which  the  patient  is  unaUe 
to  judge  exactly  of  the  relation  of  external  objects  to  the  body; 
for  this  relation  is  determined  by  the  inovenients  of  the  ocular 
muscles,  and,  these  being  weak,  wrong  sensations  are  ccmveyed  to 
the  brain.  Vertigo  may  result  from  this  disturbance  of  muscular 
sensation. 

Di//lof/ia  or  double  risioH  is  a  condition  due  to  the  erroneous  ft**n> 
satioQ  resulting  from  eye-muscle  palsy,  and  to  the  fact  that  the 
images  of  the  object  fall  upon  non-corresponding  retinal  fit'ltls. 
Diplopia  is  simple  or  bommiymous  when  the  false  image  is  seen  on 
the  same  side  as  the  affected  eye.  When  a  red  glass  is  placetl  ttvtr 
this  eye  two  images  are  seen,  the  red  one  b*'ing  on  the  side  of  liw 
eye  involved.  Diplopia  is  heteronymous  or  crossed  when  th«>  falDc* 
image  is  on  the  side  opposite  to  the  sound  eye. 

('•titjiKjute  <irriaf!oa  of  the  eyes  is  a  condition  in  which  Ixilli  c\  r* 
turn  strongly  to  one  or  the  other  side.  It  may  be  paralytic  or  siwo- 
modic.  The  mechanism  is  a  conipli(^-ate<l  oue  and  not  }^rfccll>  un- 
derstood. In  general,  destructive^  lesions  of  the  brain  oausf  a  jwia 
lytic  deviation  toward  the  si«ie  of  the  lesion,  and  irritatnr  <>. 
compressing  lesions  the  oppi'^ite  effect.  I>estructive  lesions  in  tlu> 
pons  cause  a  deviation  away  from  tiie  »ide  of  the  lesions.  Tlu 
palsy  then  involves  the  sixth  cranial  n»-rvtf  and  the  branch  l.»  tlir 
internal  rectus  from  the  third.  The  sixth-nerve  nucleus  is  thi<  il.titn 
nant  one,  and  impulses  from  tlie  brain  go  to  it  first  (see  Fii:.  .S7  t 

In  diseases  of  the  motor  nen-e-  of  the  eyt-  it  is  found  lli;i!  u.r 
paralyses  occur  in  various  way's,  ■which  may  be  best  ^riiii|n>il  «^ 
follows : 

Ophthalmoplegias . 

1.  Paralyses  of  the  third  nerve.  ,  Acute. 

2.  Paralyses  of  the  fourth  aii'i  -ixth  Iterve!^,  i  Chronic, 
.'i.  Progressive  parulysi"*  of  nV.  or  j/art  of  these  nerves. 
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ThK   OPHTHALHOrLEOIAS. 
I.    PaKALYHIS    ok    THK    Out-LO-MoTOKIUS    OB    ThIRD     IfERVK 

JCtiolotjy. — The  coiiiiuotiesl;  rauses  are  pxpoBui"?  tcu'^jlti,  and  syphilis. 
Other  CAUsea  are  boAiil  iiieniagieiii,  intrarrantal  tumors,  injuries, 
com]irRS3ion  from  orbital  tumors,  the  diphtheritic  poiaon,  and  ex- 
(«S8ivt'  fxjKwm-c  to  light;  exressivM  uhi-  of  Uibacco,  imd  alroLol, 
murphiue,  or  other  poisons  ma;  be  a  cause.  Temporar)-  paJsy  som^ 
times  occurs  iu  luiKraiue,  or  it  may  take  the  plueu  of  an  Httack  of 
migraine.  A  palsy  of  aiim«  of  thi:  uuifsrleR  supplied  by  the  third  is 
Boiu (-times  caused  by  cerebral  lesions  involving  the  inferior  parii'tftl 
lobule.  Partial  palsies  ultio  occur  in  iDComntor  ataxia  and  in  certain 
prionary  musualar  atrophies.  The  (tominon 
causes,  however,  ar^,  -aa  staled,  rbetuuatio  in- 
fiuoncea  and  syphili.s. 

There  octnirs,  in  rare  cases,  an  acute  in- 
ttanmiatory  ilegeiie ration  of  the  nuclei  of  the 
orular-nuimrle  nerves  similar  to  siciite  anterior 
poliomyelitis.  This  coudition  has  been  calletl 
"  poUo-eiieephalitiit  aupenor"  or  upper  bulbar 
palsy. 

Symptoms. — When  all  the  muscles  sup- 
Pia.  M  DoriLi  Proaw.  I'i'*'*'  l>y  'h*'  Uiird  nervo  art'  paralyzrHl,  there  is 
dropping  of  the  lid  (ptosis,  KiK-  58);  tlie  eye 
can  be  moved  only  outward  and  downward  and  inward;  there  ia 
tliereforo  divergent  strabismus  and  double  vision  (diplopia).  The 
pupil  is  soiiiQwhat  dilated  and  does  not  ccntraot  tc  light,  owing  to 
paralysis  of  the  constrictors  of  the  iris  j  and  there  ia  loss  of  power  of 
accomiuodation,  so  that  the  patient  caunut  read  print  Lluse  to  him. 

The  patient  suffers  mm-h  annoyance  from  the  lid  drop  and  the 
double  vision,  and  there  are  sometimes  vertigo  and  photophobia. 
Only  Olio  uerve  is  involved  at  a  timo  as  a  riilf .  The  various  eye 
muscles  supplied  by  the  third  arw  rarely  all  attacked.  The  levator 
may  escape  almost  entirely ;  the  ciliary  niuacle  and  iris  may  also  be 
but  slightly  involved ;  but  these  latter  muscloa  are  never  involved 
alone  in  in-dinary  types  of  the  diweaBe. 

The  atfection  usually  inins  a  subacute  course,  lasting  but  a  few 
weeks.  Functional  palsies  last  but  a  few  days;  syphilitic  palsies 
are  usually  temporary  (one  to  tliree  weeks),  but  may  relapse  or  be- 
come extremely  obstinate.  I'eriixfical  palsies  occur  every  year  or 
six  months  or  even  ofteuer;  thej*  last  a  few  days  or  weeks  and  are 
Rcj'oinpanied  at  first  b^'  some  pain.  They  continue  to  recur  for 
years. 
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In  diphtheritic  eyo  palsies  the  first  three  or  four  nuclei  of  the 
Bf>rie8  making  u[>  tlie  urigiii  of  Lho  thini  tierve  are  ofteiiest  affected, 
cauxiug  paralysiti  of  areouimodatiun,  paralysis  of  th?  iris  mid  of  the 
iutemal  rM'tiia,  tlic  thr^e  iimscVs  concenifil  iu  aroommudaiiiig  ihu 
eye  to  near  ohjecta. 

T'affi-ifr></;/. — III  thp  rheiiiiiatii*  palsies  tlipre  is  a  low  grade  of 
peiiphpral  neuritis,  ami  the  saiiK'  is  true  of  must  diphtheritic  aiiri 
other  paitiies  o£  iufectious  ongin.     Iq  syphilitic  sniti  tabetic  jialsies 


Flo.  M.— Shutbi:  ;-'-u  "1 1--'  i^-- 
()•*«■  tor  irT^iJnif  liysi-.-i  til  »i-'l  111! I 
tb*  ryv  i]iiuH;ln. 


!  1 1-ii,  UxruKX.    Til*-  ■  I 


"lriiUi<.>rualBCOBlBNd 
<  [•ivx  |>riitui  for  TfiWn 


there  is  usually  a  si>wifi<;  basilar  meningitis  invtjlviii^  the  ntrve 
roots.  The  ineningitis  may  he  slight  ur  may  amount  to  gummatous 
«I'-[K«it,  lu  fiiui'tionul  and  soiue  pfriudnal  pi*iaio8  there  is  a  vaao- 
maUtt  liiatiu'liaiipe  causing  conm^tion  or  aniemia  or  pt-rljaps  aiiuply 
inhihitiim  of  the  unclear  centres.  Some  perimlical  palaiett  have 
been  found  to  be  due  t.o  itniall  tumors  involving  the  nerve  root  In 
rare  cast-s  thnre  is  primary  musciilnr  atrophy  of  the  eyehal!  iiervea, 
or  primary  lit'jjnipratiuii  of  the  nurlear  centres,  or  a  cenHiral  leHJon. 
The  nuclear  infliuumatiou  forming  "]>u}io-enecphaliti)i  suiwrior"  is 
a  ilioease  probably  infectious  aud  quite  similar  to  anterior  poliu- 
nyelitis. 


106  DISEASES  or  THE  KERVOt'S  BYSTEH. 

Diagnosis. — One  must  first  determine  how  extensively  the 
muscles  supplied  by  the  third  are  involved. 

If  only  the  levator  palpebrse,  there  is  simply  falling  of  the  Ud. 
If  the  eyeball  muscles  are  involved,  we  get  the  following  symptoms. 
They  are : 

Limitation  of  movement  of  the  globe. 

Strabismus  and  secondary  deviation. 

Erroneous  projection. 

Double  visioD  or  diplopia,  which  is  either  simple  or  crossed. 

Paralysis  of  the  iris  or  iridoplegia  and  of  the  ciliary  muscle  or 
cycloplegia. 

Concentric  limitation  of  the  visual  field. 

All  these  points  must  be  tested,  but  the  detailed  knowledge  of 
them  is  best  gained  by  consultdi^  ophthalmological  works. 

The  extent  of  involvement  of  eye  moscles  can  generally  be  suffi- 
ciently tested  by  mating  the  patient  move  the  aSected  eye  in  various 
directions,  and  by  testing  for  accommodation  and  for  the  pupillary 
reaction  to  light. 

Paralysis  of  thr  iris,  or  iridoplbqia,  and  of  the  ciliary 
inuscle-~cj  cloplegia. 

The  motor  fibres  of  the  third  nerve  to  the  iris  supply  the 
sphincter,  and  when  paralyzed  there  are  <lilatation  and  immobility  of 
the  pupil,  a  condition  known  as  mydrtatia.  Fibres  from  the  same 
nucleus  innervate  the  ciliary  muscle,  and  the  iria  and  this  muscle 
are  usually  paralyzed  together.  Paralysis  of  the  ciliary  muscle  is 
called  cycloplegia.  In  this  latter  condition  there  is  loss  of  power 
of  accommodation.  Iridoplegia  and  cycloplegia  are  usually  due 
to  local  disease  of  the  eye  or  to  the  use  of  mydriatic  drugs. 
Occasionally  they  are  observed  after  diphtheria  or  iu  multiple 
sclerosis. 

I'aralysis  of  the  levator  jialpehrtf,  causing  ptosis,  is  sometimes 
seen  alone,  but  usually  other  branches  of  the  third  nerve  are  in- 
volved. A  functional  palsy  of  the  lids  sometimes  occurs  in  aniemio 
and  nervous  people  at  the  time  of  waking.  It  is  a  temporary  morn- 
ing or  waking  ptosis. 

Paralysis  op  the  sympathetic  fibres  of  the  eye  causes  con- 
traction of  the  pupil  (niyosis)  from  the  unopposed  action  of  the  third 
ner\'e.  There  is  also  a  slight  prominence  of  the  eye  and  slight 
ptosis  from  an  involvement  of  the  nerves  that  supply  MuUer's 
muscle.  The  pupil  does  not  dilate  when  the  skin  of  the  cheek  or 
neck  is  irritated.  This  is  a  condition  known  as  loss  of  skin  reflex. 
In  locomotor  ataxia  there  is  often  a  rigidity  of  the  constricting  fibres 
of  the  iris,  while  the  ciliary  muscle  continues  to  act.     The  pupil  is 
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then  small  aud  does  not  respond  to  light,  while  it  does  respond  to 
accommodation.     This  is  known  as  the  ArytflZ-Rn^rtfttH  jiHfu. 

n.  Paraxtsi.*  or  the  Foi-rth  Xerte, — This  is  a  tare  affec- 
tion and  not  always  easily  detected.  The  causes  are  much  the  same 
as  those  of  palOT  of  the  third  nerve. 

The  symptoms  are  slight  convergent  strahismns  when  the  eye  is 
moved  downward  and  diplopia  on  looking  down.  There  is  defect  in 
the  movements  of  the  eye  downward  and  outward. 

Pakaltsis  of  the  sixth  nerve  (abducens)  is  the  most  fre- 
quent of  eye  palsies,  and  occurs  especially  often  in  syphilis  aud  iu 
locomotor  ataxia.  It  causes  convergent  strabismus  and  double 
vision. 

III.  pROGRESsrvE  OPHTHALMOPLEGIA  {Protjrtssire  VjiJH-r  Jtul' 
bar  Palsy).  — Besides  the  palsies  already  described,  there  occur  cer- 
tain forms  which  liave  a  pei-uliar  origin  antl  course.  They  begin 
slowly,  asarule,  and  steadily  prepress.  In  some  cases  only  do  they 
reach  a  certain  stage  and  then  remain  chronic.  The  term  "  pr<^^3- 
sive"  applies  fairly  well  to  them.  They  often  affect  the  thirtl, 
fourth,  and  sixth  nerves  together.  In  accordance  with  the  muscles 
invaded,  these  palsies  are  called  rrtemuf,  iiiteniut,  jHirtht,  and  total. 
Thus  if  tliose  branches  of  the  third  nerve  supplying  the  iris  and 
ciliary  muscle  are  involved  alone,  it  is  ophthalmoplegia  interna;  if 
the  other  branches  are  involved,  it  is  called  ophthalmoplegia  externa. 

jyeJinitioiK — Progressive  ophthalmoplegia  is  a  degenerative  dis- 
ease of  the  nuclei  of  the  motor  ner^-es  of  the  eye.  It  is  in  most 
cases  the  same  disorder  as  of  bulbar  paralysis  and  progressive  mus- 
cular atrophy. 

Etiolo/jy. — It  develops  between  the  ayes  of  fifteen  and  forty,  but 
may  occur  later.  The  sexes  are  equally  affected.  Lead,  diphtheria, 
traiimatisui,  syphilis,  appear  soinetiiues  to  be  the  cause.  It  may 
complicate  locomotor  ataxia;  more  often  it  forms  part  of  prugressive 
muscular  atrophy. 

The  si/ifiptonis  are  often  not  noti<'eil  until  the  disease  is  far  ad- 
vanced. The  vision  is  not  disorderetl,  and  there  is  only  ji  trradual 
limitation  of  mobility  of  the  eyeball.  .\  slifjht  drooping  of  the  lids, 
causing  a  sleepy  look,  or  a  slight  squint,  usually  divergent,  is 
noticed.  Then  ujwn  examination  it  is  found  that  the  eye  cannot 
follow  the  finger,  except  to  a  slight  extent.  This  jieeiiliar  physi- 
ognomy is  known  as  the  ■' llutoliinson  face"  (see  Fig.  (iO).  The 
iris  reacts  to  aocomniotlation  and  light  nsually.  Double  visiiui  may 
be  present.  Usually  the  patient  ar<iistonis  hiniselt'  to  Jiinnocular 
vision.  The  disease  lasts  a  lung  time,  aud  it  nuiy  beeimie  station- 
ary.    If  complicated  with  jirogiessive  niuseuhir  atrojihy.  however. 
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tho  rourae  is  relatively  rapiil,  deatli  n^mrruif*  frfiin  the  latter  dti- 
eatii'  in  two  or  tbrec  voars. 

J'utholotfical  Antitwm}/. — In  all  ptogresaivr  rases  there  is  a  de- 
genenktiv-e  atrophy  of  the  nuclear  im-IIs.  In  a  few  rare  cases  no 
Ifsion  hii<t  been  fouiwl,  and  in  a  few  stationary  cases  the  aaatomieal 
rliang<>  is  tliat  of  neuritis. 

The  trvatrntrttt  is  that  for  the  disease  which  it  complicatei  or  the 
coQiIitiun  which  canaes  it-  That  is  to  sav,  it  ix  the  treatment  for 
lixwuiotor  ataxia,  progressive  niusoular  atrophy,  syphilis,  or  lead 
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poisoning.  Iodide  of  potassitim,  strrrhnine,  arsenie,  nitrate  of 
silver,  and  phosphorus  may  be  given.  Klet^ricity  is  of  very  doubt- 
ful value,  and  only  the  galvunii;  current  wouM  l>e  iudioated.  Gen- 
eral touie  iiifMures  and  n-at  to  the  eyw  shcmld  Im  eni]iloy«d. 

Mlft*UI.AK     ASTHKNOMA     AND     Ml'»f[-I.AB     IvsrFFiriRVCnM. 

This  is  a  term  emplo^'ed  to  ictdicate  a  lack  of  equilibrium  of  the 
muM'lt^a  of  tlje  eye,  us  a  r»'sult  of  which  the  visiiH.!  axes  riuinut  be 
kept  parallel  without  an  effort,.  Tliis  effort  is  oftfn  nneonscious, 
and  shows  itself  ouly  by  a  ready  tiring  uf  the  eye  on  alt4.>tuptiog  to 
read,  or  by  the  production  of  headaches  and  cerebral  par»«th«»iw. 
Kxauiination  of  the  eye  by  means  uf  ]iri8ni8  reveals  the  special 
chitrai'ter  of  the  trouble. 

When  the  ey«  muscles  act  normally  the  condition  is  called  one 
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of  orthophoria.  Wlifn  BODte  of  tht>  musi^les  are  «*eak  it  ie  taUled 
hHvfvphoria.  There  are  various  forins  of  heterophoria,  viz. :  eso- 
phoria,  a  tcutling  of  the  visual  linejj  iuniinl,  from  weakness  of  the 
ext^mi;  exophoria,  a  t4>Ti(ling  of  visual  lines  outwar<l;  hyperphoria, 
a  tending  of  tlip  visual  line  of  one  eye  above  its  fellow. 

Tbe  <»iiditioii  is  tested  in  various  ways.  The  simplest  is  this: 
Befractive  trrurs  having  Xt^w  corrected,  a  series  of  prtsuis  i^  placed 
over  the  eye,  at  first  with  the  hase  inward,  while  tlie  jnitient  looks  at 
a  raodle  twenty  feet  distant.  The  prismK  are  increase<l  in  stren^^ 
until  the  luitieut  ran  no  longer  poalewe  tlte  images.  Thp  degree  of 
IvicB  is  noted,  and  this  indicates  the  strength  of  abduction  or  of 
the  extemL  The  same  proeess  is  gone  through  with  for  the  in- 
temi,  the  base  of  the  prism  being  out  The  extemi  &houM  over- 
came a  prism  of  about  8^,  the  inleriu  one  of  2vt^  to  25*  or  mofCc 
There  are  great  individual  variationa,  and  there  is  aliM  oosisideimble 
variation  in  iudividuala. 

Tbe  above  test«  measure  the  amount  of  nbdoetioa  and  adducticBi. 

To  test  thf  presence  oC  hf  terophoria,  the  writer  us*-*  the  Maddox 
double  prism  held  in  a-frniue.  The  line  where  the  b«.<ies  nf  the  two 
prisms  unite  is  brought  directly  over  one  eye,  and  is  held  tliere  in  a 
[lerfeetly  horiumtal  ixraition  while  the  patient  loukx  at  a  eandlc 
twent)'  feet  away.  A  red  ghtss  is  at  the  samt*  time  held  over  tJw 
other  eye.  With  the  eye  euvered  by  the  double  prism  the  {wtient 
sees  doable,  one  flame  being  above  the  other;  with  the  other  eye  h« 
•eee  a  red  flame  lying  just  Itetween  the  two  while  unes.  If  the  ml 
flame  is  directly  in  a  vertical  lint-,  there  is  ortlto|iborta ;  but  if  it  li«« 
to  one  Bide  or  the  other  there  is  exo]ihoria  or  eeophoria  arvording 
aa  the  red  flame  was  on  the  side  opposite  to  the  eye  covered  vith 
red  glass  or  on  the  same  side.  If  heterophotia  is  found,  imams  are 
[daced  over  the  eye  uni  il  tlie  three  lights  ar<'  in  a  \-ertical  linr-.  The 
Biunber  of  the  prism  required  to  correct  the  heterophotia  indicates 
its  extent  in  degrees.  By  changing  the  double  prisiu  su  that  its 
common  bajie  line  is  vertical,  the  test  for  hyjierphuria  can  Itemade.* 

ittueular  (tsf/ien'tfitu  is  said  to  cause  a  disturbance  of  vision, 
vertigo,  migraine,  eerebral  parssthcaia,  and  jtaius  in  the  head,  more 
particularly  in  the  o<:cii)ital  and  cervical  region.  It  is  believed  to 
be  a  possible  factor  iu  ].ir(«luciiig  choreic  twitehings  in  the  fare.  In 
neurasthenic  persons  it  may  cause  a  wider  range  of  nervous  symp- 
toms. It  is  said  to  be  an  essential  factor  in  eausing  ejtilepsy, 
chorea,  and  hysteria.  The  author  cannot  accept  this  latter  view, 
and  believes  that  the  imixirtance  of  muscnlar  ustheuopia  iu  causing 

*  More  rlAboratv  nn<t  exact  incrhods  have  beeu  duvtaed  I)}'  Dr.  Slevena  sod 
are  employed  by  ophttiHlmok^ts. 
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general  nervous  symptoms  is  uot  great.  Much  of  it,  if  not  all,  may 
be  relieved  by  correcting  refractive  errors  and  by  helping  the  gen- 
eral health  of  the  patient.  - 

The  treatment  of  it,  after  all  myopia,  or  hypermetropia,  or 
astigmatism,  if  present,  is  relieved,  consists  in  building  up  the  gen- 
eral health,  the  systematic  use  of  prisms  for  training  the  muscles, 
the  wearing  of  proper  glasses.  Some  advise  graduated  or  complete 
tenotomies  according  to  the  method  of  Stevens. 

Spasmodic  Diseases  of  the  Ocular  Muscles. 

These  are:  (1)  Conjugate  deviation  from  spasm;  (2)  irregular 
and  associated  spasms  from  convulsive  and  irritative  brain  disorder; 
(3)  nystagmus. 

Spasmodic  cmijuffate  deviation  occurs  from  an  irritating  lesion  of 
the  ocular  nuclei  or  of  the  brain  in  its  cortical  motor  areas  and  tracts. 
Irregular  spasmodic  movements  occur  in  meningitis,  hydrocephalus, 
and  in  lesions  involving  the  semicircular  canals.  Peculiar  asso- 
ciated spasms  occur  in  hysterical  attacks.  Various  spasmodic  move- 
ments and  contractions  of  individual  eye  muscles  occur  from  ocular 
disease,  errors  of  refraction,  muscular  weakness,  and  paralysis  of 
certain  eye  muscles. 

Ji/ii/t/imirnf  spasm.  OT  ni/sfagmus  occuTB  as  the  result  of  hereditary 
visual  weaknesses  and  refractive  errors  of  various  kinds,  iu  albinoes, 
and  in  chronic  hydrocephalus.  It  is  found  usually  in  neurotic  cases 
associated  with  ocular  defects,  in  multiple  sclerosis,  and  sometimes 
in  epilepsy,  chorea,  hysteria,  neurasthenia,  and  insanity.  It  occurs 
in  certain  degenerative  nervous  disorders  such  as  disseminated  sclero- 
sis, liercditary  ataxia,  tumors,  especially  of  the  cerebellum,  and  other 
focal  lesions,  and  in  meningitis.  It  occurs  in  miners,  and  is  called 
miners'  nystagmus.  It  may  be  a  reflex  symptom  from  a  remote 
irritation. 

In  nystagmus  the  oscillation  of  the  eyeballs  is  usually  lateral. 
It  may  be  brought  out  when  slight  in  degree  by  causing  the  patient 
to  look  steadily  to  one  side.  Vertical  and  a  kind  of  rotating  nys- 
tagmus sometimes  occur,  and  are  due  to  much  the  same  causes  as 
those  of  lateral  nystagmus. 

Spasm  of  the  hvator  j>a/pel>r(r  is  sometimes  seen  and  is  usually 
tonic. 

The  above  troubles  are  usually  symptomatic,  and  their  treat- 
ment depends  upon  correction  of  some  local  disease  or  cerebral 
nrosia. 
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The  Motob  Bra.v«:h  of  the  Fifth  Craxial  Xbkvb. 

The  auaiomy  o£  this  nerve  is  described  under  tiie  head  of  the 
neuralgias  of  the  trigeminus. 

The  diseases  of  the  motor  branch  of  the  trigeminus  are  rare,  aad 
generally  symptomatic  of  some  more  general  disorder. 

Tk»ml-s  (lockjaw)  is  the  only  important  independent  affec- 
tion of  this  motor  nerve.  It  is  a  tonic  spasm  of  the  muscles  oC 
mascicatioQ. 

Etioiofji/. — It  occurs  in  infants,  usually  through  iofectiuu  from 
the  nmbilicas.  It  is  then  known  as  trismus  nascentium.  It  forms 
part  of  the  symptoms  of  tetanus  and  rabies.  It  may  be  symptomatic 
of  brain  disease,  and  forms  one  of  the  manifestations  of  the  epileptic 
fit.  Thzre  may  be  a  ri^tlex  trismus  from  irritations  of  the  teeth 
and  jaw,  and  from  gastro-intestinal  trouble.  Xeuritis  and  hysteria 
are  causes  of  trismus  and  it  may  be  associated  with  a  trigeminal 
neuralgia. 

Symptomji. — There  is,  as  shown  above,  a  symptomatic,  an  in- 
fectious, a  reflex,  a  neuritic,  and  a  hysterical  trismus.  In  all,  the 
symptoms  are  very  manifest.  The  jaws  are  firmly  locked  and  the 
masseters  and  temporals  stand  out.  If  the  disease  is  unilateral, 
which  is  rarely  the  case,  the  lower  jaw  is  pushed  over  toward  the 
sound  side. 

The  trratment  of  both  tonic  and  clonic  spasms  depends  upon  the 
cause.  Symptomalioally,  morphine  is  to  be  given,  and  later  the 
antispasmodics,  such  as  the  bromides  ami  chloral.  In  rheumatic 
case:>  hut  applications  and  iliaphoretirs  ;uv  indicated. 

Thk   Faiial  N'ekvk. 

A.VATOMr. — The  facial  nerve  lias  its  i>rimary  origin  in  a  single 
nucleus  deeply  situated  in  the  lower  juirt  ot  the  pons  i,Kig.  tH),  It 
belongs  to  the  same  series  of  nuclei  as  tlie  motor  nueiei  uf  the  vagus, 
gl(».so-pharyngeal.  and  uf  the  spin.il  accessorv  ;  in  other  words,  it  is 
a  prolongation  of  the  lateral  Iiorn  of  the  spinal  eord.  It  has  not  a 
nucleus  common  to  it  with  the  sixth,  as  is  usually  stated.  Tlu)so 
fibres  of  the  nerve  whieh  go  to  tlie  orbii-ulari.>*,  however,  ai>i>ear  to 
come  from  a  niuleus  in  the  thnd-nerve  series  and  to  reach  the  knew 
of  the  facial  by  the  posterior  longitudinal  bundle  (Meiidil).  The 
deep  fibres  of  the  facial  take  a  tortuous  course,  piLssing  inward, 
dorsally,  then  curving  down  and  out  around  the  nucleus  of  the  sixth 
nerve  fFig.  62).  The  cortical  origin  of  the  seventh  is  in  the  lower 
part  of  the  central  ronvnhitions,  especially  the  ju-ei-entral.  Thi! 
fibres  pass  down  through  the  knee  of  the  internal  capsule  and  enter 
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the  cruBta  at  the  inner  side  of  the  pyramidal  or  motor  tract.  They 
decussate  and  reach  the  nucleus.  The  nerve  has  its  exit  at  the 
posterior  edge  of  the  pons,  external  to  the  sixth  nerve.  It  then  has 
to  take  a  loi^  course  through  a  bony  canal,  during  which  it  receives 
taste  fibres  from  the  second  or  third  branch  of  the  trigeminus  (or 
the  glosso-pharyngeal).  These  fibres  leave  the  nerve  at  the  chord& 
tympani,  and  join  the  lingual  branch  of  the  fifth  ner\'e  to  supply 
taste  to  the  anterior  two*third8  of  the  tongue. 

The  facial  nerve  supplies  motion  to  all  the  muscles  of  the  face; 
to  the  stapedius,  stylo-hyoid,  buccinator,  and  plat^sma  myoid.     li 
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also  contains  trophic  and  secretory  fibres.     It  does  not  supply,  how- 
ever, the  muscles  of  mastication. 

The  taste  fibres  of  the  facial  nerve  come  in  most  cases  from  the 
second  branch  of  the  fifth  via  Meckel's  ganglion,  the  large  superior 
petrosal  nerve,  and  geniculate  ganglion.  In  other  cases  they 
come  from  the  glosso- pharyngeal  nerve  via  the  gangliou  petro- 
8um,  Jacobson's  nerve,  tympanic  plexus,  and  geniculate  ganglion 
(Fig.  63).  Some  think  that  the  intermediary  nerve  of  AVrisberg, 
which  arises  in  the  upper  part  of  the  glosso-phyaryngeal  nucleus  and 
connects  with  the  geniculate  ganglion,  carries  taste  fibres  to  the  facial. 

The  facial  nerve  being  motor,  its  diseases  are  spasmodic  and 
paralytic.  The  two  common  types  are  facial  tic  and  facial  palsy, 
but  there  are  other  minor  forms. 

The  spasmodic  disorders  are  (1)  diffuse  facial  spasm  or  mimic  tic 
and  (2)  spasm  of  single  branches,  including  («()  blepharospasm  and 
(I)  nictitating  spasm. 


Cocitini  or  tmk  Tj.im  Fruum  at  mm  Bmrnm  ,un>  Tim 

from  eje  etram.  It  is  8ometiiiie!i  asHwiatod  with  tic  i1oulour«ux. 
Organic  diseaa**,  such  .is  tumors  ami  softening,  affei-ting  tho  nerve 
nncleuB  in  the  pons  or  the  cerebral  ecntroa,  cause  a  symptoraatio  tio, 
but  not  the  true  disease.  Thus  wu  iim^'  liave  a  pust-hemiplc^'io  tio 
8 
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or  a  tic  due  to  cortical  lesion  and  associated  with  epilepsy.  True 
facial  tic  may  also  be  caused  by  irritation  or  disease  of  the  nerve 
or  its  nucleus. 

Sifmj>toms.~~The  disease  usually  begins  slowly  and  the  orbicu- 
laris muscle  and  zygomatic!  are  earliest  affected.  It  rarely  goes 
above  the  eyebrows,  i.e.,  to  the  corrugator  supercilii  and  frontalis. 
The  lower  branch  of  the  facial  is  little  affected.  The  spasm  is  a 
clonic  one ;  the  muscles  of  the  face  are  affected  by  a  series  of  light- 
ning-like twitches,  with  intervals  of  rest.  Sometimes,  however,  the 
contraction  becomes  tunic  and  lasts  several  seconds  or  more.  There 
is  no  pain.  The  spasm  is  increased  by  emotions,  nervous  excite- 
ment, conversation,  exposure  to  light  and  cold,  and  is  at  its  worst 
when  tlie  jiatient  himself  is  most  depressed.  It  is  a  very  good  gauge 
of  the  general  nervous  stability  of  the  patient.  There  is  no  paraly- 
sis or  atroi)hy,  and  there  are  no  secretory  or  trophio  symptoms. 
The  taste  fibres  are  rarely  involved,  though  occasional  subjective 
sensations  of  taste  have  been  felt.  The  electrical  irritability  is 
either  unchanged  or  slightly  increased. 

Associated  movements  of  the  eyes,  of  the  jaw  muscles  and  cheek 
muscles  are  sometimes  seen.  Pressure  over  the  motor  points  of  the 
nerve  will  Bometimes  arrest  the  movements  for  a  time.  The  disease 
is  a  unilateral  one.     It  lasts  for  years  and  even  for  the  lifetime. 

Putholo'jij. — There  is  no  known  anatomical  change  in  idiopathic 
cases.  Tlie  disease  is  allied  in  character  to  wryneck  and  other 
chronic  tics,  and  is  a  motor  correljitive  to  the  severe  neuralgias  like 
tic  douloureux.  In  these  cases  it  i.s  probably  the  expression  of  some 
local  cortical  degeneration  of  light  grade.  The  disease  is  sometimes 
a  puie  reflex  neurosis  from  o<'ular  or  dental  irritations. 

Diii'jnusis. — Idiopathic  facial  spasm  is  chronic,  unilateral,  unac- 
compimied  by  pain  or  paralysis.  It  is  distinguished  from  facial 
siiasms  of  organic  origin  by  the  fact  that  tlie  latter  always  have 
some  other  symptoms.  Thus  facial  habit  chorea  is  bilateral;  spasm 
from  cortical  (lisea.se  is  attended  by  disturbance  of  consciousness  and 
comes  on  in  paroxysms;  the  spasm  occurring  after  hemiplegia  is 
usually  tonic,  and  so  is  hysterical  facial  spasm. 

Frixjii'isia. — The  disease  is  in  mo.st  cases  incurable,  especially 
after  it  lias  lasted  some  time.  If  a  reflex  cause  exist,  the  prognosis 
is  better.     Life  is,  however,  never  endangered  by  it. 

Treatmnit. — The  most  important  thing  is  attention  to  the  general 
health,  removal  of  all  depressing  influences,  rest,  and  freetlom  from 
excitement.  Among  specific  remedies  arsenic,  the  bromides,  can- 
nabis indica,  gelsemium,  coniuni,  hyoscyamus,  strychnine,  codeine, 
and  morphine  are  recommended.     Jlorphiuo  is  useful,  but  must  be 
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tri«i1  carefully  aud  iu  small  doses.  Couiutu  Itjsseus  tiie  epastu,  but 
tills  drug  has  to  be  given  in  large  doses  and  is  not  entirely  irae  from 
danger.  Hyoscine  and  gelsetniuin  aunietinit-it  du  good.  Careful 
examination  of  the  tectli,  eyes,  nose,  stomac-h,  and  uterus  for  reflex 
irritation  is  iiiipeiviltve. 

Ualvauisui,  if  carefully  and  jwrsi^tcntly  applied,  almost  always 
helps,  it  slipuld  \iv  given  daily.  Variuus  methods  ai-e  describMi. 
The  best  way  is  to  pUtce  the  negative  jKile  on  the  sternum  or  back 
of  the  Deck,  and  the  positive  pole  ovci-  each  motor  point  of  the  neire 
far  one  to  two  minutes,  then  over  the  ot'ciput  and  over  the  facial 
cortical  area  for  the  same  time.  Ciin-eiitsof  from  two  to  five  milliam- 
per«»  bhould  be  used.  Neurectomy  of  the  supraorbital,  cuntiuuous 
preasure  on  the  motor  point.-s  btit'tching  the  nerve  iti^lf,  are  all 
measntea  which  may  be  oonsidered  vahieless.  Freezing  the  skin 
over  the  nerve  with  rhloriilo  of  nit^thyl  hay  been  renommended  by 
MitobelL  Btistering  and  cauterization  are  needless  inHictions. 
The  auGosUietizatiou  of  tht>  etiiijiiiir:tiva  witlj  cocaine  ia  ufteu  help- 
ful, both  in  diagnosis  and  treatment* 

BLHi-iiAiiU!ii'A8M  is  the  name  given  to  a  spasm  of  the  orbicularis 
palpebrarum.  It  ia  generally  i-auspd  In-  diseasea  of  the  eye,  and  its 
nature  aud  treatment  are  matters  betuugiag  to  ophthalmology.  It 
is  a  rare  symptom  of  hysteria. 

XicTiTATiNii  or  wi.vKiNU  si>A«M  IS  a  ctouic  spasm  of  the  orbicu* 
laria,  and  usually  fomis  part  of  Imbit  chorea  or  is  a  symptum  of 
hysteria. 

ToMo  rACTAL  si>Ari<ti  m  ftomctimcs  aecn  in  major  hysteria. 

Faciaii  Falsibs. 

Tiie  paralyses  of  tlie  facial  nerve  may  be  due  to  leslous  that  are 
central.  uuiHear,  menini^eal,  or  peripheral. 

Facial  3>al8y  of  retttrai  uri-jtH  is  almost  invariably  an  accompani* 
ment  of  hemiplegia  and  la  due  to  hemorrhage,  .toftenuig,  iuflamma- 
tiyn,  or  tumor  al  the  brain.  The  lower  two  branches  of  the  facial 
are  chiefly  involved. 

Facial  palsy  of  micleitr  orujin  ia  very  rare  and  is  an  acconipani- 
ment  of  glusso- labial  palny,  of  dijihthcritic  jialsy,  or  of  gross  Icsiona 
of  the  pons. 

Facial  palsy  of  wi-nlmjKol  orir/itt  is  due  to  tumors,  meuiugitis,  or 
fracture  of  the  Uise  of  the  brain,  aud  is  accompanied  by  lesion  of 
other  cranial  nerves.  Byphilis  is  the  most  important  factor  heM. 
All  these  forms  are  simply  part  of  othpf  disensps. 

■PKRirnKRAt.  I'AciAL  I'ALsv  (BKLL'a  pALsy)  is  tUfi  oommon  type 
of  facial  paralysis. 
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£tiotogtf. — The  Epical  cstses  of  this  disease  are  due  ttrexpoHuret 
isfeotioD,  and  so-called  rheiunatic  influeiices.  IVtalcs  are  oftener 
affected,  ami  tho  ctiiumcui  »(;«  is  Iffitween  twenty  and  forty.  It  is 
moj'e  £requeut  in  the  vrintei'  and  in  temperate  climates.  It  in  not 
hereditary.  A  neuropathic  l«udeiicy  predisposifS  to  it.  Syphihs 
rarely  causes  an  isolat^'d  facial  jialsy;  in  fact,  it  is  apt  to  l<>ave  this 
nwre  alone  (Hutchinaon).  Facial  palsy  may  occur  in  multiple 
neuritis,  when  it  ta  oftt-ii  liilatcml,  auil  in  Icx^onintor  ataxia.  Nou- 
typical  and  accidcDtal  cases  of  peripheral  facial  palsy  are  due  to  in* 
juries,  fiactiite  of  tJie  petrous  bone,  or  ear  disease.  Forceps  pres- 
sure  ill  difficult  laboT  causes  some  cases,  and  a  very  f«w  have  been 
congenital. 

Symptomn. — The  disease  conies  on  rather  suddenly,  and  reaches 
its  height  within  a  few  hours,  or,  at  most,  two  or  three  days.  I're- 
cediuy  ajid  atrcompanying  tht>  onset  there  may  lie  some  i>ain  alwut 
the  cars  and  a  little  swidliu^  is  Kom&cinies  seen. 

The  patient  feels  a  subjective  discomfoit  on  the  jiaralyxed  side 
of  the  face.  He  finds  that  he  cauuot  completely  shut  the  eye;  if  he 
tries  to  chew  on  the  affected  side,  food  gets  between  the  icctli  and 
cheek.  He  cannot  pucker  tlie  lips,  and  his  speech  is  a  little  muffled. 
The  appearance  of  the  face  ta  most  charactcristif. 

On  the  affected  side  the  wrinkles  arc  smoothed  out,  the  angle  of 
the  mouth  is  lower,  the. mouth  is  drawn  at  £r&t  to  the  sound  side, 
and  owing  to  this  distortion  the  touj^ue  appears  not  to  be  protruded 
Straight.  In  laughing  or  other  emotioual  movements  of  the  face, 
the  trouble  is  most  clearly  brought  out.  J!ut  the  most  charaxrtprized 
appearance  is  jinHlueed  hy  telling  Iho  patient  to  shut  the  eyes  tightly 
and  draw  out  the  angles  of  the  mouth  so  as  to  stiuw  the  teeth 
(Fig.  64).  The  eyu  uu  the  palsied  sirle  ia  noL  closed,  and  the  eye* 
ball  turns  »]>,  nhowiug  the  white  of  the  eye.  Tliis  test  of  the  palsv 
is  better  than  any  examination  of  the  wrinkles  and  folds  of  the 
face,  for  in  children  and  in  the  young  and  plump  these  difTerence's 
in  the  two  sides  of  the  face  are  not  very  marked,  especially  in  tiie 
slighter  casea.  The  nostril  on  the  affected  side  does  uot  expand 
on  forced  inspiration  ^  the  eye  ia  apt  to  be  watery  and  the  conjunc- 
tiva somewhat  injected. 

If  the  diseafii!  extend  well  up  into  the  Fallopian  ranal,  so  as  to 
involve  the  nerve  to  the  stapedius,  that  muscle  is  paralyzed,  the 
tensor  tympani  acts  unopposed,  the  drum  is  tighteued,  and  uuusual 
sensitiveness  to  sounds  results.  This  is  rare,  however;  most  of  the 
eac  symptoms  in  facial  palsy  bemg  due  to  a  concomitant  disorder  of 
the  tympanum  nr  the  acoustic  nerve. 

If  the  disease  involve  the  nerve  between  the  geniculate  ganglion 
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and  the  point  where  the  chorda  tympani  is  given  oft  (see  Fig.  GS)* 
Bome  loss  oftastti  foUovs,  and  this  is  a  frmjuent  Rvniptoni,  but  not 
die  of  luiig  (lurauuii.  If  tlm  tli»ew>e  is  located  mure  centrally  than 
the  geaipulate  gaiigtiou  or  wore  peripherally  thaii  the  uhorda  nerve, 
taste  is  uot  involved.  Usually,  wheu  there  is  no  tast«  iiivolvemeat^ 
it  14  because  ttie  iosiou  is  peripheral.     By  au  e:ciuuuiatiou  u£  the 
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tute  sense  and  of  the  hearing,  the  location  of  the  trouble  can  be 
ac(!urate]y  luade  out. 

Aiter  a  few  wrekfi  .imiie  wastiug  ot  the  face  may  U-.  noted,  hut 
this  ia  never  very  great. 

Tho  eU'Xitriciil  reactions  an*  characteristic  ami  impiirtant,  since 
^'pii-jil  or  partial  degeueratiun  reuctious  can  usually  be  observed. 
For  a  few  days  tliere  is  an  hurease  iii  irritability  of  the  muscles  to 
btiih  faradio  and  galvanio  om-ri^nts.  This  is  followed  by  a  gradual 
loss  or  diniinntioii  in  faradio  irritability,  while  the  galvanic  irrita- 
bility remains  sometimea  increased  for  a  while  and  then  fallii.  At 
the  same  time  a  TevursEtl  of  poles  and  a  sluggish  contraction,  par- 
ticularly the  latt'T,  may  be  nuted.  At  the  end  nf  live  or  six  weeks 
fei-adic  irritability  ought  to  begin  to  return.     Clreat  variations  ara 
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found  in  the  electrical  reactions  tlependent  opon  the  severity  of  the 
case.  For  example,  iu  very  severe  cases  the  electrical  irritabili^ 
may  be  almost  or  entirely  absent  for  days  and  even  weeks. 

If  the  disease  lasts  for  two  months  or  more  and  the  palsy  Is  not 
a  complete  one,  secondary  contractures  begin  to  appear.  The  moath 
now  becomes  drawn  to  the  affected  side,  and  the  nasolabial  fold 
becomes  deeper  than  that  on  the  sound  side.  In  smiling  or  speak- 
ing or  other  facial  movements  there  is  an  excess  of  movement  on  the 
paralyzed  side,  the  teeth  and  upper  :^ims  in  particular  showing  ab- 
normally. This  is  particularly  the  case  in  old  palsies  occoning  in 
childhood. 

Pathology. — The  disease  in  its  tj-pical  form  is  due  to  a  diffuse 
neuritis.  This  attacks  the  periphery  of  the  nerve  in  the  face  and 
extends  rapidly  up  into  the  Fallopian  canal  as  far  as  the  geniculate 
ganglion.  The  inflammation  sometimes  attacks  most  the  peripheral 
filaments ;  at  other  times  it  is  more  central.  The  old  idea  that  it 
was  always  a  perineuritis  uf  the  nerve  in  the  Fallopian  canal  is  in* 
correct  (Minkowski). 

Facial  paralysis  is  not,  as  is  usually  taught,  a  rheumatic  disease. 
It  is  not  caused  by  rheuuiatiu  poisoning,  nor  does  it  occur  in  persons 
who  have  a  particular  rheumalio  coustitiition,  and  it  is  not  in  the 
majority  of  cases  associated  with  a  distinctly  rheumatic  etiology. 
It  is  rather  au  infectious  disease  and  should  be  classed  as  such  or  as 
a  post-infectious  disease.  Many  cases  will  be  found  to  occur  after 
influenza  or  some  infe<'tion  which  is  allied  to  it.  Indeed,  it  has 
seemed  to  nie  more  like  a  i-nld  of  the  seventh  nerve  than  a  rheuma- 
tism. Tliis  view  is  borne  out  by  my  experience  iu  the  treatment 
which  8how*s  that  antirheumatic  dru^s,  like  the  salicylates  and 
iodides,  do  not  appreciably  iniHlify  its  course. 

Diiujuosln. — The  recognition  of  the  palsy  is  made  easy  by  caus- 
ing the  patient  to  contort  the  face.  In  children  it  requires  more 
care  to  detect  the  side  affected. 

It  is  important  to  determine  whether  the  jtalsy  is  cerebral,  nu- 
clear, basilar,  or  peripheral.  If  the  cause  is  cerebral,  the  upper 
branch  of  the  nerve  is  little  affected  and  the  juttifut  can  close  the  eye. 
The  nerve  and  ninscles  show  no  degenerative  reactions. 

Nuclear  palsy  is  very  rare  and  is  acconijianied  with  other  symp- 
toms, e3i)ecially  those  of  invulvenient  of  other  cranial  nerves.  A 
history  of  diphtheria,  lead  palsy,  or  bulbar  paralysis  is  obtained. 

In  palsies  due  to  lesions  at  the  base  of  the  brain,  such  as  gummy 
meningitis,  the  auditory  and  other  cranial  nerves  are  involved  and 
there  are  signs  of  brain  syphilis.  By  testing  the  sense  of  taste  and 
hearing,  the  location  of  the  peripheral  trouble  can  be  made  out. 


UUTDK    PISORDSRS  OP  SPECIAL  NERTKS. 


119 


Thus  if  thfirt*  be  loss  of  taste  on  the  anterior  two-thirds  of  the 
toogue,  tbe  tesiou  must  bo  betw(^cn  the  geuiculate  ganglion  and 
the  point  »t  which  the  chorda  tytnpani  i^  givfti  off.  If  the  tmt^  be 
Hfit  involved,  tho  lenion  iiuisr  hft  ri-ntral  or  iiPrijiheral  oE  the  part  of 
the  nerve  whifh  iuchnk's  the  chortla.  Vrartically  in  most  cases  it 
ia  pf^ripheral  to  It.  If  {central  the  <liseatie  in  usually  of  Kvphilitin  or 
tulierculous  origin;  the  palsy  is  severe  and  the  loss  o£  ability  to 
close  the  eye  very  gi-eat- 

J'lf'fnnitU. — The  pcoguosiH  of  periphernl  ptUay  (Bell's)  is  good, 
although  an  alunluti^ly  (■ompU>t»  recovery  often  does  not  take  i)lace. 

In  syphilitic  cases  the  prognosis  is  not  so  good,  though  patients 
ia*y  lecover.  In  wiitral  palsies  the  prugnosis  is  tJie  worst,  because 
the  lesion  nmially  does  not  disappear.  However,  the  central  caws 
are  from  the  Iwginning  of  a  mild  tyi>e,  and  give  annoyanc-e  mainly 
from  the  aenondary  eontrarturea. 

Bell's  paUy  usually  lasts  three  to  five  months.  Oecasioually 
there  are  mild  cases  that  get  well  within  a  month.  The  pi-ognosis 
as  to  duration  is  much  helped  by  a  close  study  of  the  electrical  reac- 
tions.  Tn  proportion  n.i  the  degeneration  reaction  ia  complete  and 
ji^rsistent  the  outlook  is  bad. 

^eatrntat, — Iji  the  acute  peripheral  cases  the  patient  should  bo 
ttMted  promptly  and  thoroughly.  He  should  bo  given  a  diuretic 
Uid  purgative  and  a  hliftter  should  bo  placed  over  tho  exit  of  tha 
nerve.  This  should  be  followed  or  acMini^anied  by  hot  foments,- 
tions.  Salicylate  of  soda  in  full  doses  of  twenty  grains  should  be 
given  during  the  first  week.  After  the  paralysis  is  established, 
iodidf^  of  potRR-siiim  is  indicated  in  ino^lcrato  doses.  Elcctri<'ity  is 
to  be  employt^d  with  care  at  lirst.  Aft^T  a  week  it  may  be  given 
ihiily  for  five  minutes,  using  tho  galvanic  currents  just  strong 
enough  to  contract  thu  uiuKcles.  After  thive  or  four  weeks,  if  the 
faradic  current  causes  <'HmtrROtion,  it  may  be  used,  othei-wise  the 
galvanic  current  is  to  be  continued.  At  the  end  of  a  month  an  ap- 
plication every  other  day  is  suffirient.  At  tho  end  of  thrco  weeks, 
if  the  paralysis  is  severe,  the  corner  of  the  mouth  should  be  drawn 
up  by  means  ol  a  bent  hook,  which  is  eairied  back  and  fasteneil  bo- 
hind  tho  ear.  Tho  patieut  should  wear  this  most  of  the  daytime, 
but  not  at  ni^ht.  Tim  rdiject  la  to  t4ike  off  the  tttrnin  caust'd  by  the 
pnlling  of  the  nuiscles  on  tbe  sound  bide. 

At  thu  enil  of  a  ctuuplo  uf  muntlu),  if  secondary  rontractuTes  sat 
in,  massage  may  be  tried,  and  the  patient  should  practise  facial  gym- 
nastics daily.  Aoupuucture  combined  with  weak  faradic  currents 
and  local  injections  of  strrnhnine  may  be  tried  in  obstinate  cases. 
If  the  eye  cannot  be  closed  it  shuiihl  be  i)rote<^ted  by  a  shade. 
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The  Ot.osso-Phakvnueai.  Xketk. 

AxATuMV. — The  gloBso-pliarjiigpal  nerve  hiw  motor,  sensory,  and 
TiAoera)  fibres.  The  nuiOeus  of  origiu  of  the  motor  fibres  is  the 
miclcus  anibigtiu!!  comiuon  to  it  ami  the  vagus  and  aocessorr.  The 
sensory  fibrps  arise  from  two  small  ganglia  lying  on  the  root  of  the 
neire,  the  jivtrvus  an«l  ju^ulor.  The  cells  of  these  ganglia  am  uni- 
polar. The  neuraxoti  biftireates,  and  8en<1s  its  central  filament 
ahmg  the  nervo  root  into  the  medulla,  to  the  gray  nncleus,  known 
usually  as  the  nucleus  of  origin  of  the  ghwsO'pharj'ngeal  and  \y\ag 
close  to  the  va^us  nucleus  (Fig.  65).  Fibres  also  go  to  a  tract  of 
gray  matter  lying  close  to  the  solitary  bundle  and  known  as  tha 
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aaccndingseusory  rootof  therintli,  teuth,  and  eleventh  nerves.  The 
nucleus  is  really,  however,  a  teiiuinal  one,  and  tn  tlie  origin  of  sec- 
ondary sensory  neurons  whieh  send  ti])  fibres  to  the  bniln.  The 
porijiheral  filament  of  the  toot  ganglia  passes  along  the  nerve  and 
supplies  the  fibres  of  sensation. 

The  nerve  supplies  general  sensation  to  the  tympanum,  tonsils, 
and  pharynx  (in  connection  with  the  vagus)  and  upper  part  ot  the 
larynx;  Ajreeial  sensation  of  taste  to  the  posterior  third  of  the 
tongue,  and  motion  to  the  pharyngeal  niusples  and  n>Bophagiis 
(Kieidl)  ill  conneetion  with  the  vagus. 

The  terniiiiitl  filaments  of  the  sensory  taste  fibres  supplying  the 
posterior  two-thirds  of  tht-  tongue  end  in  fine  fibrvs  that  pass  into 
the  taste  buds.  There  are  no  special  ]»«ripLeral  ceUs  ol  taste,  as 
asserted  by  Fiisari  and  I'aiiasci. 

Its  ciortioal  representation  so  far  as  taste  is  cioueemed  is  in  the 


'VOiOR   DISORDERS  OF  SPECIAL    NBHVBS. 


lai 


XI 


hippocampal  gyrui>.  Tli«  nerve  gives  very  ueoBitive  reflex  fibres  to 
tlie  pharynx  and  is  liupoi-UiDt  in  tbe  reflex  act  o£  deglutition;  it 
also  ciirries  st^iioaLious  of  nausea  from  pharyngeal  jrritatiou. 

MoToK  Nkukohks    ok  TIIK  GtOSSO-PnARY.VOEiL. 

Tliis  nerve  is  rarely  affected  independently  by  motor  troubles. 
Spasm     of    the     iiliaryngeul  . -,. 

constrictors  occrurs  in  general  '^' 

disorderH  liko  rabies,  and  re- 

fiexly  in   severe  neurntgia  of 

the  trigemliLU!!.     Tliis  vuudt- 

tion,  known  as  d'jsphiuiUi,  is 

seen  also  in  hyutfria,  and  ihere 

is  probably  some    spiisin    in 

connection  with  the  symptom 

knovn  an  globus  hys^t^rioiui. 

i'anilysis  ot*  the  tlitoat 
constrictors  ocvurs  as  one  uf 
thii  symptoniH  of  glosso-labio- 
larj'ngeat  pantlysia  and  some- 
timeBindiphllierilic  paralyses. 

Thb  Pxkvmogastric  Xkrvk 
axd  tiik  a(.xk(»*okv  1*akt 

OF  THK  SplXAL  ACL-KSSOKY. 

AxATOMY.  —  Thft  pneu- 
mogastric  or  vagns  nfrve  has 
two  nuclei  of  oriniu,  a  motor 
and  a  sensory. 

1.  The  motor  nucleus  or 
nncletis  atiibigiiiH,  whii^h  is  a 
prolongation  of  the  lateral 
horn  of  the  spinnl  ^-ord,  lies 
ileei>  iu  the  wedulla  and  is  a 
nucleus  ronuQoa  to  the  vagus 
and  glosso-phftrvngeal  (^g. 
66). 

2.  The  sensory  fibres  arise 
ehiefly  frcmi  two  ganglia,  that 
lie  on  tin*  roi-t  of  the  nerve, 
the  jugular  and  pl^xifoi-nt. 
These  bodies  resemble  spinal 
ganglia.  The  rells  are  uni- 
polar and  send  off  a  neuraxon 
which  bifurcates.  The  periph- 
eral fibre  pasKes  alimg  the  uerve  aitd  supplies  it  with  its  sensory 
fibres.  Thereiitral  piii-t  piisses  up  to  the  gray  matter  tif  the  floor  of  the 
fourth  vontriclo  and  ends  iu  the  so-called  sensory  nucleus  (Fig.  65). 
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This  nocleus,  however,  is  not  the  real  nucleus  of  origin^  but,  as  in 
the  case  of  tb«  niuth  it  contains  cells  which  send  their  axis  cylinders 
oPDeuraXQUs  bralnward  aiid  fonn  secondary  sensory  neurons.  Fi- 
hri-s  also  gu  to  the  ascending  sensory  root  common  to  this  nerve  and 
the  ninth.  It  is  probable  that  some  of  the  cells  of  the  terminal  si-nsory 
nuclei  of  the  ninth  and  tenth  are  efFerenc  visceral  cells,  like  those  of 
the  columns  of  Clark,  and  &eiid  out  visct-ral  tibres.  Both  motor 
and  sensory  fibres  am  chietty  viscei'al  in  distribution  and  functiun. 

The  si'iNAL  AfuEHsoitv  nerve  is  jmrciy  motor  iti  funrtion  (Van 
Geliunht«n).  The  accessory  part  rises  from  the  cells  of  tho  niicieua 
amblguus  and  passeit  into  the  trunk  of  the  v^us. 

The  spinal  ]Mirt  of  the  spinal  accessory  ai-ises  from  the  lateral 
horu  ami  outer  part  of  the  anterior  horn  of  the  spinal  eord.  Its 
tibres  of  origin  reach  from  the  first  to  the  third  or  fourtli  cervical 
nerves  as  far  a*  the  fourth  or  (iflh  cervical  itKA&.  The  fibres  unite 
in  Uie  cranium  and  pass  out  through  the  posterior  lacerated  foramen 
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in  the  sane  sheath  as  the  v&gas.  After  their  exit  from  the  skull, 
they  divide  into  an  internal  and  external  part.  It  is  ttie  external 
branch  which  contains  the  tibres  of  spinal  ori^'iu.  The  internal  i-art 
contains  the  fibres  fi-om  Uie  medulla  and  unites  with  the  ¥31,118. 
The  nerve  ret^eivcK  some  sensory  fibres  from  the  Hvst  aud  .sometimes 
from  the  second  cervical  nerve.  The  tetminal  branches  receive 
motor  fibres  from  several  cervical  nerves.  Tlie  spinal  aeueasory 
vontains  large  and  small  or  visceral  fibres.  The  spinal  part  contains 
only  the  large  fibres. 

The  spinal  accessory  supplies  the  sterno-cleido-maatoid  almost 
exriuuivcly,  but  only  the  upper  p»rt  of  the  trapeziusi  the  rest  of 
this  muscle  is  siipplied  by  the  cerWcal  and  dorsal  nerves.  The 
stemo-clcido-mastoid,  when  innervated,  draws  the  chin  up  and  over 
toward  the  opposite  side.  The  upper  fibres  of  th«  trapezius  draw 
the  head  Iiat-k  slijihtly  and  down  toward  the  same  side.  Physio- 
logically the  spina!  part  uf  the  accessory  nerve  is  one  of  the  motor 
cervical  nerves;  the  aoeessory  or  medidlary  portion  is  part  of  the 
vagus,  aud  has  visceral  and  sensory  as  well  as  motor  functions.' 

*  D««s  tliiolui  Hint  till:  apiiiitl  origiu  of  ttie  eleventh  is  conliuituiui  ttbove 
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The  TOgus  Bod  accessory  part  of  the  eleveiitli  together  have  an 
extratirdiiiary  wiUo  dUlribiilicu  atict  direrHily  of  funrtiun. 

1.  First  they  contain  motor,  inhihitory,  aud  vasomotor  fibres. 
These  fibres  go  to  the  pharynx,  lary tix,  tnurhea,  and  bronchi ;  to  the 
oesophagus.,  stomath,  small  iuteatiue*,  and  Bj'Iceu. 

'J!,  Sensory  £hmt,  wliidi  go  to  tlio  occipital  and  transverse 
Binusea  and  dura  iiiatcr  of  llie  posterior  fnana,  to  the  r-xtcniai  a«di- 
tftry  nunitus  in  pari.,  to  the  jiharynx.  larynx,  and  trachea,  and  to 
the  cesophag^is. 

3.  Exfito-rcflpx  fibres,  which  go  to  the  lungs  and  heart,  stomach, 
and  to  other  or^suis  meutioiied  as  supplied  by  the  vuKiut  with  seusa- 
tiou. 

These  refiex  fibres  stinuttate  or  inhibit  the  vasoitiot'Or  centre,  the 
respiratory  rhythm,  and  the  cflnliac  rhythm.  They  also  excite  re* 
flexly  deghitition  and  rpspirattjry  movements. 

The  secretory  fibres  go  to  the  respiratory  tract,  osaophagus, 
Ktomach,  and  pancreas  and  small  intestines. 

Cardio-inbibitory  fibifa  iju  to  the  heart,  while  rellfx  ac-cel crating 
fibres  and  inhibiting'  fibres  go  to  the  lungs.  The  accessory  nucleus 
supplies  tlie  laryngeal  adductors  and  the  cardio-inhibitory  fibres. 

DisKAKKH  iff    -Dit:    F.vui'Mor.AKTKia  Xkuvk    am>  ok  the   Bi'luab 

1'41HTI(»N    vr   THK    SpISAL   AlXKSROKV. 

These  nerves  are  esseutiidly  visceral  in  character.  Their  dis- 
eases call  for  a  study  of  laryngeal,  pulmonary,  caidiac,  and  ah* 
dominaL  neuroses,  which  would  bring  im  into  the  doniuin  of  laryn- 
gology and  general  medicine.  Hence,  despite  thpir  great  importance, 
I  have  thought  it  best  not  to  try  and  present  them  here.  Some  of 
the  symptiims  aie  dettcrilu'd  in  connection  with  loc^miot^ir  ataxia, 
progressive  musitular  atrophy,  exophthalmic  goitre,  and  angina 
pectoris. 

XeUKOSKM    ok    THK    Si'INAl,    PaHT   or   THK    A CCRSS U RltTJ) . 


This  is  a  purely  motor  nerve,  and  itH  iliNoi-derii  are  therefore 
spasm  and  p.iralyHi8. 

ToRTK-oLLis  (Wrtnkck,  Caput  Obstipitm). — Torticollis  is  a 
disease  characterized  by  clonic  or  tonic  spasm  (if  the  muscles  sup- 
plied by  tbe  spinal  aci-essory  and  often  of  othi-r  muscles  of  the 
neck.  There  are  several  forms  of  wryneck,  vhich  must  be  distin- 
guished frora  each  other.     They  are:    I,  congenital  wryneckj  2, 

with  tlio  twelfth,  not  with  lh«  niitorior  nucleus  of  tliv  tenth,     lie  denies  thut 
the  mt'iliillnry  tiuclcnx  kcmiU  Illjni-n  to  the  liirynx, 

Ttif  IitljTiial  bruDch  of  llw  rlcvcuth  setidM  niotcir  tlbra«  to  the  rectus  postl. 
ctu  (E.  Reioakj. 


m 


or  THK   SUITQC5 


4,  tnM  fpMModie  wftdccL 

1.  V«mf*mkml  myvcdfc  it  do*  to  tiMn*  mtn-«t«rate  aknpl^  or 
thamayetl  iafny  of  tlia  ilwiMulHJiln  iiiMliAl  It  oeeots  oftoDeit 
cfirr  bnach  or  foot  pmentatioDS.  Tbe  rig^  lUe  Is  nMsIIf 
•ffftrtad.  TheniMnoMfuu  ataU,  bat  tk« neck  is  fixed  taowsi^ 
bjr  tl>«  tbotteew  «<  tiM  Mwele,  uid  abo  roUI«d  to  the  opposite 
Wd«-.  Tbe  detotmitf  beeoows  move  ootKeabte  ms  tbe  ^Hi  grows 
older,  becanse  tbe  parts  stroplqr.  Tb«  strafilij  affects  Bot  only  tbe 
ahottesed  Biitacles,  but  the  face  on  the  affected  side  (Tig.  68). 

'J.  Symptmmiui  vtywrk  is  usually  due  to  a  rikeimatio  myositu, 
«ad  ooau»  ebiafly  in  cfaiklren.     It  may  be  doe  also  to  hmwc^ 
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adeDitifif  abflcesses,   aud  lucal  Kvpliilitic  disease.     lu  these  oases 
thMC  are  always p&in  ami  temlerness  a*»qciatetl  with  the  deformity. 

3.  fifturittuM  wnjnrfii  is  an  apparent  or  real  spasm  of  the  neck 
muBclea  due  to  carieB  of  the  Kpino. 

Treatmntt. — Congenital  wryDefk,  if  taken  early,  can  be  cured 
by  tenotomy  of  tlie  titerno- mastoid  and  subsequent  Hxation  of  the 
neok  for  a  time.  When  oMeous  rhanges  have  ofCiirr*d  pcrfwt  relief 
ts  inijiofleihle.  Symptomatio  rheumatic  wryneck  is  a  trivial  and 
temjiorary  affection,  wltich  needs  only  to  bo  palliated  by  hot  appli* 
cations  and  aalinu  purges  until  ruic  takes  place. 

Spurious  wryneck  requires  suitable  orthopsedic  measures,  such 
ftS  thf  pUnti-r  jacket  and  jiirymaMt. 

4.  Sftiitminiii;  Wrifttt-rk. — Tliis  19  a  purely  nervous  disease 
ehariicfcerized  by  Hpasni  of  tbe  niusclea  supplied  by  the  spinal  aocea- 
Bory  and  oft«n  of  tboae  supplied  by  tlifl  upper  cervical  nerves  also. 

Kti'th'jy. — Women  are  much   oftener  affected  thau  men.     It 
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occurs  in  early  adult  and  middle  life,  never  in  childreu  or  old  peo- 
ple.    A  ueoropathio  constitution  anA  herer^ity  ofteu  exist. 

The  exciting  causps  are  oi'cupations  whifh  put  the  lateral  musclw 
of  the  neck  on  a  eti-ain,  depressing  einntioiis,  physical  shocks  and 
bhiws,  rheumatic  iiifiueucea,  aiiid  perhaps  malaria.  SotnHimes  no 
cause  can  be  detected.  Keflex  imtatious,  perhaps,  exist  in  Eomf 
cases,  but  it  is  diflicult  to  iiud  them. 

Sympfoms. — The  disease  begins  with  slightly  pniiiful  sensation* 
in  the  neck,  whivh  are  e*)on  act-ompanieil  by  spasm.  The  Bpaam  i« 
at  first  clonia  and  intermitteut.  The  strrno-mnstaid  is  oftenest  in- 
volved  of  single  muBcles;  butllie  rule  is  that  the  upper  fibres  of  the 
txapezius  are  also  affoctetl.     The  patient's  head  i&  iucliued  toward 
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the  affected  side  by  the  trapezius,  the  chin  is  rsiised,  and  the  head 
rotated  to  tlio  opposite  side  by  the  e tern o -mastoid  and  trapezius, 
and  this  is  the  typical  pujiitiun  in  the  disease  (Fig.  69).  If  both 
trapeiii  ai-e  affected  the  head  is  pulled  La<'k,  but  this  is  ft  rare  fomi. 
It  is  called  retro-colIic  fi]ia*m.  Tho  coniplexiis  and  obliquus  Buperior 
are  the  only  other  neck  muscles  whiidi  can  rotate  tho  lioad  to  the 
opjjoaite  flide.  They  are  supjdied  by  the  upper  cervical  nerves  and 
are  Bometimes  involved  ia  -wTyiiei-k.  In  torticollis  the  muscles 
affected  with  spasm  have  a  similar  jthysiological  function.  Hence 
while  the  sterno-mastoid,  trapezius,  cyraplexus,  an  J  8u})erior  oblique 
on  one  eide  are  attacked  by  the  spasms,  muscles  on  the  other  side 
may  Uo  at  the  game  time  implicated.  The  oppnsitf  muscle  rom- 
monly  afferted  Is  the  splenins,  which  ineliiirs  the  head  laterally  and 
rotates  it  tu  tlie  same  side.     Probably  thu  deep  muscles,  recti  capitis 
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postici,  major  and  miuor,  and  the  inferior  oblique,  which  draw  the 
head  back  and  rotate  to  the  same  side,  are  also  at  times  affected. 
The  list  of  muscles  that  may  be  involved  and  their  nerve  supply  are 
as  follows : 


Tumtug  Hend  to  Oppoalte 

Ski" 

Turnian  or  InclinlDg  Head  to 
Samp  SIdv. 

NWT* 

SuKdy. 

Siuaclva  usually 
involved. 

Sttruo-ck'ido-mHstoid 

Lllcvenlh. 
Eleventh. 

Sluscles     rarely 
involved. 

Superior  ohliquus 

Complcxus 

Rc-cti  capitis  poaticl.maj., 
niin.,      infer,      obliq., 
spk-nius. 

Cervical. 
Cervical. 

Kxtreme  rotation  without  much  retraction  of  the  head  would  in- 
dicate involvement  of  the  stemo-cleido-mastoid  and  opposite  splenius. 
Retraction  of  the  head  indicates  involvement  of  both  trapezii. 

The  disease  may  start  in  one  muscle  and  gradually  extend  to 
others,  even  involving  the  facial,  masticatory,  and  brachial  nerves. 
As  it  progresses  the  spasm  becomes  more  constant,  and  finally  it 
may  be  tonic,  never  yielding  except  to  artificial  means  or  during 
sleep.  The  pain  associated  with  the  disease  gradually  decreases. 
The  affected  muscles  hyiiertrophy,  the  muscles  thrown  into  disuse 
atrophy.  There  is  some  deformity,  in  time,  of  the  neck  and 
shoulders,  but  facial  asymuietry  does  not  occur  in  this  form  unless 
it  begins,  as  is  very  rarely  the  case,  before  maturity. 

The  disease  may  be  complicated  with  or  alternate  with  other 
neuroses,     I  have  known  epilepsy  to  be  associated  with  it. 

Fttthology. — The  disease  is  a  neurosis  involving  the  bulbar  and 
cerebral  centres.  The  neuro-mechanism  controlling  the  move- 
raento  of  the  neck  is  unstable  and  out  of  control.  Consequently  it 
sends  out  intermittent  and  irregular  discharges  of  nerve  force.  The 
seat  of  the  typical  disease  is  never  in  the  nerve  alone,  probably  the 
cortical  centre  controlling  the  mechanism  of  the  head  movements  is 
at  fault.  The  disease  is  a  degenerative  one,  and  indicates  the 
premature  decay  of  centres  nevfr  perhaps  originally  i>erfect. 

The  diar/inLsis  lias  to  be  made  from  the  other  forms  of  wryneck 
mentioned.  Tlie  age,  history,  iind  fixed  character  of  the  spasm 
serve  to  distinguish  congenital  wryneck.  The  history,  the  pain  and 
tenderness,  and  the  tcniponiry  duration  differentiate  the  rheumatic 
forma. 

The  increased  rigidity  on  }»assive  jnotion,  the  pain,  deformity, 
and  other  signs  of  cervical  caries  are  sufficient  to  diagnosticate  ver- 
tebral disease. 

J'r'iffHosis. — The  disease  is  not  fatal.     It  generally  reaches  a 
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certain  stage  and  then  remains  chronic.  In  rare  cases  it  is  cured; 
in  inaay  others  it  can  be  much  ameliorated.  Cases  occurring  in 
young  people,  in  the  hysterical,  and  in  those  without  a  decided 
ueui-otic  history  are  the  most  favorable. 

Trratnieiit. — The  drugs  which  are  efficient  are  opium,  atropine  or 
hyoscyamine,  conlum,  gelsemium,  valerianate  of  zinc,  asafoetida, 
chloral,  bromides,  arsenic,  and  cocaine.  Of  these,  opium,  atropine, 
gelsemium,  and  zinc  are  generally  the  most  efficacious.  Opium 
must  be  given  with  great  caution.  Atropine  should  be  given  hypo- 
dermic-ally in  increasing  doses  up  to  intoxication  (gr.  ^)  (Leszyn- 
sky).  The  galvanic  and  faradic  currents  are  useful  adjuvants  in 
helping  to  relax  the  spasm  and  keep  up  the  nutrition  of  the  muscles ; 
but  alone  they  are  not  curative.  Massage  and  stretching  the  neck 
in  a  8ayre  apparatus,  tc^ether  with  systematic  exercise  of  the  neck 
muscles,  often  help;  neck  stretching  will  even  sometimes  cure. 
The  only  surgical  measures  to  be  advised  are  nerve  resection,  and 
possibly  the  partial  cutting  of  the  ster no- mastoid  muscle.  A  very 
few  cures  and  many  failures  have  followed  surgical  interference. 

Splints  and  mechanical-tixation  apparatus  do  no  good  as  a  rule. 

Resection  of  the  posterior  branches  of  the  upper  three  or  four 
cervical  nerves,  as  suggested  by  Keen,-  has  done  great  good  in  a  few 
cases  (Powers).  Prolonged  ^est  is  on  the  whole  the  most  satisfac- 
torj-  remedy. 

Spasmus  Nutans  {eclampsia  nntans,  nodding  spasm,  salaam 
sj/oKnt,  oscillfitiiifj  siiasm). — This  is  a  disorder  occurring  chiefly  in 
children  and  characterized  by  rhythmical  nodding  or  oscillating 
movements  of  the  head. 

Etiology. — The  disease  occurs  in  young  children  who  are  ansemic 
and  badly  nourished.  Dentition,  digestive  disorders,  basilar  men- 
ingitis, gross  disease  of  the  brain,  are  causes.  Sometimes  it  is  only 
a  kind  of  habit  chorea,  and  occasionally  this  habit  continues  during 
life. 

St/mptoms. — The  disease  may  come  on  suddenly;  more  rarely  it 
develops  slowly.  The  patient  has  paroxysms  usually  of  a  rather 
violent  character,  lasting  for  minutes  or  hours,  or  even  continuing 
nearly  ail  the  time  except  during  sleep.  The  head  moves  thirty  to 
sixty  times  a  minute  usually,  but  the  motion  may  be  slower  or 
faster.  Movements  of  the  eyes  and  facial  muscles  often  complicate 
the  affection.     The  paroxysm  may  end  in  an  epileptic  attack. 

The  tVtafjnosis  is  easily  made  by  the  symptoms.  Tlie  prof/nosis 
and  trenlmmt  de|)end  upon  the  etiology.  I  have  found  useful 
bromide  of  ])otassiuni,  hyoscine,  and  syrup  of  iodide  of  iron. 

Pakai.vsis  of  the  Si'ixAL  Part  of  the  Accessory  — Kii- 
oh'jj/.—The  causes  are  injuries,  caries  of  vertebra,  progressive  nnis- 
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cular  atrophy,  and  all  forms  of  spinal  disease  rpaohing  htph  up  in 
tbe  cervical  cord. 

Symjitotnt,. — When  one  nerve  is  paralysed  the  head  may  still  bo 
hfild  straight,  biit  there  is  iiaability  to  rotate  it  perfectly.  The 
prominence  of  the  Btemo-mastttid  in  abspiit^atrophy  takes  place. 
Nu  apatJin  of  the  other  muscle  occurs,  aue]  theitt  is  no  such  thing  a» 
paralytic  torticollis  (Gott'ers).  The  invulvemeiit  of  tlie  trapezius 
causeg  a  depi-ession  in  the  contour  of  the  neck,  especially  noticeable 
on  de*p  inapiration.  There  ia  some  trouble  in  raising  itie  arm,  the 
scapula  is  drawn  away  fniin  the  Kpine,  and  the  lower  angle  ia 
rotated  iiivard.  When  both  nerves  are  paralyzed  there  is  givat 
difficulty  iu  rotating  the  liead  or  raising  Uj*-  chiu.  I'arulysits  of  buth 
stemo-inaiitoids  causes  the  chin  to  druj)  backward,  while  patalysis 
of  both  trapezii  in  their  upper  parts  causes  the  head  to  drop  for- 
wai'd.  Atrojihy  of  the  miiaelea  attends  the  paraJywis  of  the  nerve, 
and  degenerative  reactions  may  be  noted.  The  cervical  nerves  ap- 
pear eometiuiea  to  supply  thi;  atemo- mastoid  and  upper  pait  of  the 
traiwzius  so  unich  that  in  disease  of  the  aceessories  decided  paralytic 
symptoms  are  absent.  When  both  pails  of  the  sjiinal  accessoiy  are 
involved,  dropping  of  the  palate,  dysphonia,  and  rapid  pulse  are 
added  symptonis. 

The  tlia'jn'jsla  depends  upon  a  th'orough  examliiation  <tf  the 
motility  of  the  part-s. 

The  treatment  is  baaed  on  a  knowledge  of  the  cause  of  the  dis- 
ease. 

Thk  HYFOoLoaai's — XII. 

AlTATOMV. — The  hypoglossal  nerve  arises  from  a  long  and  large 
nucleus  lying  in  the  lower  part  of  the  floor  of  the  medulla  near  the 
median  Hue  and  to  thti  outer  and  ventral  side  of  the  central  caiinl. 
The  nucleus  is  a  continuation  upward  of  the  anterior  horns  of  the 
spinal  cord  ^id  is  homologous  with  thr  sixth,  fourth,  ami  third 
nerve  mudei  higher  up  {see  Fig.  07).  It  reaches  below  as  far  as  the 
decuHSHtiou  of  the  pyriimiiU  and  above  as  far  as  the  glosso-phaiyu- 
geal  nucleus.  A  second  siuall-celled  nucleus  lies  just  beneath  the 
nucleus  ])niper.  Itn  curtical  representation  is  iu  llio  lower  end  of 
the  central  convolutions,  to  which  it  is  (.'onnected  by  fibres  thatpaea 
into  the  raphe  and  thence  to  the  anterior  pyramids.  Its  fibres  pass 
ont  between  the  olivary  body  and  the  anterior  pyramid.  At  its 
origin  it  is  a  purely  motor  nerve;  it  leceives  a  tew  sensory  fibrea 
from  the  cervical  nerves  and  thn  vagus.  It  supplies  the  following 
muscles : 

Iiitriusic  muscles  of  the  tongue:  superior  and  inferior  longi- 
tudinal and  transverse.  The  extrinsic  inust-Ies  of  Uie  tongue:  hy- 
oglossus,  genio-hyoglossus,  ami  styloglossus.  (The  palato-glossus 
and  liugnals  are  anpplied  by  the  tifth  and  i«eveut]i  cranial  nerves 
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icneetiT^).  The  depnann  of  th«  hyoid:  khA  Ajn^kgrvd  aad^ 
viui  the  cenieal  ■erne,  the  afeBBO-lijQid  and  BtawH^ynML  Tin 
cAeTatorcCtfaehjTciil:  gauo^joid.  ItieelaoAoag^toendfifene 
to  the  onl  mneelee  (TteUi). 

The  hjrpogVf  il  tterre  is  emoenied  in  the  BonaBMiti  of  the 
toi^iw  and  in  f»»«"g  or  d^neenig  dw  hjod  in  nttstioatMn  and 
de^ntitioa.  When  diaeased,  Omtian,  speech  and  deglntitiaB  an 
affected.  The  small  nueleas  of  the  nore  is  tiioa^t  to  central  the 
fins  lingDsI  morements  of  aiticnlation. 

MoTom  3CBI-MMBS  or  thk  HTPosLoesAx.  KsnTS. 

The  diaeaaea  of  this  nerve  eensiflt  of  lingual  spasms,  lingual 
palsy,  and  lingual  henuatid|iliy. 

LccecAL  SFASMS  take  pert  in  ttie  disordeis  of  aitiwdalidn,  help- 
ing to  cause  stattering  and  speedi  cramps.  Soch  troaUea  am  alien 
dereloiHnental  in  origin  and  belc»%  to  the  hahH  ohoreea  or  oooTuIriTe 
tics. 

StmteriMff  is  a  spasmodic  diaotder  in  which  the  ta^oe  mnsclea 
are  inTolved,  prerentii^  the  proper  ennneiation  of  wtoda  and 
sentences. 

Stammerinff  is  an  imperfect  arljeulation  due  sometimes  to  dis- 
ease or  defect  in  the  hypoglossal  nerve  and  its  muades.  It  is  not  a 
spasm. 

The  letters  that  are  oftenest  badly  pronounced  are  B,  I^  and  S. 
Lisping  is  a  iona  of  stuttering.  Stammerers  are  sometimes  called 
the  "BLS  people." 

Aphthonyia  is  the  name  ^ven  to  a  form  of  spasm  occurring  in 
speakers  and  similar  in  nature  to  writer's  cramp. 

Clonic  lirujual  $pasm  occurs  in  chorea,  hysteria,  and  during  the 
attacks  of  epilepsy.  Unique  cases  of  this  spasm  also  occur  from 
reflex  irritation  or  central  nervous  disease. 

Tonic  lingual  spasm  occurs  in  hysteria,  and  sometimes  as  an  in- 
dependent affection  due  to  unknown  causes,  generally  those  of  a 
debilitating  and  ner%'ously  depressing  character.  Beflex  irritation, 
may  be  a  cause. 

Lingual  pakaxtsis  (olossoflboia)  is  usually  one  of  the  symp- 
toms of  glosso-labio-laryngeal  palsy.  It  may  be  caused  by  a  bilateral 
lesion  in  the  cerebral  hemispheres.  The  condition  is  then  known  as 
pseudo-bulbar  paralysis.  Diseases  of  the  medulla  and  of  the  nerve 
itself  may  cause  the  paralysis. 

The  j)aralysi3  may  be  either  unilateral  or  bilateral.  The  symp- 
toms are  an  impairment  of  speech  and  of  swallowing.  Fuller  details 
will  be  given  under  the  head  of  Bulbar  Palsy. 
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Proqressive  Lingual  Hemiatrophy. — A  progressive  hemi- 
atrophy of  the  tongue  sometimeB  occurs.  It  is  analogous  in  all  re- 
spects to  facial  hemiatrophy,  with  which  it  is  sometimes  associated. 
It  is  probably  due  to  a  low  grade  of  degenerative  neuritis  of  the 
nerve.     It  is  very  rare. 
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Amitomtf  aud  J'hi/fiolo(j;f. — The  spiual  nerves  arise  from  the 
spinal  foi-d  by  two  roots,  auterior  ami  posterior.  These  ruots  unite 
outaido  the  sjunal  caiinl  to  form  mixed  nerves.  The  mixed  uerves 
divide  and  g«  tu  their  variuus  deutiiiatiotis.  There  are  thirty-three 
pair  of  spinal  nerves,  viz. : 

Ccrvicnl 9 

Doraal 13 

Lumbar S 

Bftcral I) 

Coccygeal 3  (nil  rudtioenUryl. 

as 

The  last  two  coccygeal  nerves  are  luioroscupjc  in  bize,  and  the  first 
[\n\v  is  very  Hiimll,  si>  that  practically  there  are  hut  thirty  sets  of 
spinal  nerves. 

The  posterior  roots  are  rlosely  connected  with  ganglia  lying  in 
the  iiitervertehral  canal,  and  called  tntoi-vertebral  gaiiKliH,  or  xaitglia 
of  the  posterior  root:«.  Theiie  ganglia  are  the  real  origin  of  the  great 
majority  of  the  fibres  of  these  roots.  Tht-  mixed  nerve  is  couuected, 
hy  tilirM  that  come  chiefly  from  thf  anterior  root,  with  the  syinpa* 
tbetic  or  pra? vertebral  ganglia.  The  distribntinn  of  the  spinal 
nerves  is  also  shown  in  Fig.  70. 

For  the  piu-puse  of  cotivenicnLly  i^UidyuLg  the  diseases  of  the 
spinal  nervi'w,  wii  divide  them  int*j  six  different  groupii,  each  having 
a  somewhat  definite  work  to  do.  These  groups  arc  shown  in  the 
accompanying  table. 


Stnuiila  It  SpiniU  Nsttm. 

DMnbutioa. 

AMooUted  UknitliK  ot 

HjrUlpBTlllflli.-. 

Oraup    [. 

U|i|""r  four  c^-rvlwil. 

1  icclpluit  raKliiii.  MMik. 

rinc  twrTlcaK 

-       IL 

Lower   fiiir  iwrviL'al  AtLti 

Setiind  and  tliird  oor- 

»1ctJ,  flrri  iloraiU. 

"    in. 

Tppi^r  nix  do  not. 

TtoTMtlo  n  iIL 

rim  to  Btxtli  4orMl. 

-      IT. 

Lonrr  sis   duTMl    cX0*pl 

AWomJaal  w«II,  upper  lum- 

Flfih(Qt«rflnllilorMl. 

Uri. 

bnr,    up[jFr   lnl«ral    Ihisli 
muncv. 

•        V, 

Twelfth  donwl.  four  lum- 

Lunibiir r<*Kl<'ii,   iipiwr  glti- 

Fint  to  fourth  )umb«r. 

bar. 

tcAl.    BDitrlor    BDd    inner 
Uiigh  Bii'l  iciKw. 

-     irh 

F\tih    liunlmr    mai    Dvt 

Lower     clul«nJ,      poswrlor^FirattoflfUaBunl. 

asLTaL 

thigh.  \tr.                           1 
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Gboup  I.  The  Upfkk  Cbrticai. 

includes  the  first  four  of  the  spinal  nerves.  These  divide  into  an- 
terior and  posterior  branches.  The  posterior  branches  supply  the 
muscles  and  skin  of  the  back  of  the  neck  and  the  occiput.  The 
principal  nerves  are  the  suboccipital  and  the  great  occipital.  The 
anterior  branches  form  the  cervical  plexus.  Its  principal  branches 
are  the  aoiioularis  magnus,  occipitalis  minor,  and  phrenic    The 


TiQ.  7I,-4BcnnRa  trr  FoRMAnOif  or  tbx  Mixcd  Nkbvu  jjn  tsb  Hods  or  OuatH  or 

TKS  MOTOK  AKD  SeNBORY  PaRTS. 

special  distribution  of  the  nerves  is  shown  in  the  table  facing 
Fig.  70. 

The  upper  cervical  nerves  supply  motion  to  the  miwcles  which 
rotate  the  head  and  draw  it  back  and  sideways. 

One  branch,  the  phrenic,  supplies  the  diaphragm ;  other  muscles 
assist  in  fixing  the  thorax  in  forced  inspiration.  They  innervate 
some  of  the  hyoid  and  thyroid  muscles,  but  have  no  influence  on 
phonation  or  deglutition.  This  group  of  nerves  is  in  close  connec- 
tion centrally  with  the  trigeminal  nerve,  whose  descending  root 
reaches  down  into  the  cervical  cord.  The  fibres  to  the  scalp  and 
face  also  anastomose  with  the  trigeminus  in  their  peripheral  distri- 
bution to  the  scalp  and  chin. 

The  diseases  of  the  upper  cervical  group  are  spasms,  paralyses, 
and  neuralgias. 

Spasmodic  DrsEASES. — Torticollis  may  be  limited  to  the  cer- 
vical nerves,  as  has  been  shown. 
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ToMc  SFASM  causing  a  rigid  neck  Ls  a  frequent  Bymptum  of 
meninyitis,  and  forms  yxrt  of  epileptic  and  other  oonriilsions. 

In  oscillator}'  and  rotatory  Bpasms  tho  cervical  nerves  ore  in- 
volved. 

In  sonio  fonna  uf  HTUTTKui.vr}  the  pUreuio  nerve  is  involved  in  a 
clonio  or  tonio  spasm. 

iliccuuGU  i»  a  clouic  spasmodic  disorder  of  the  phrenic  nervA. 
It  is  usually  due  to  gastric  disturbance,  with  flatulent  distention  of 
the  stomach. 

When  chronic,  it  is  cauaed  by  hysteria,  nenritis,  diaphragmatic 
pleurisy,  or  some  pressure  upon  the  nerve  in  its  course.  I  have 
seen  rases  in  which  it  vsk*  pnibably  a  pure  spasmodic  neurosis. 
Ordinarily,  hiccough  can  be  stopped  by  simple  carminatives  like 
spirits  of  chloroform  or  lavender.  In  obstinate  cases  in  which  no 
Lnowu  cause  can  be  fouud,  pilocarpine,  hyosciue,  and  bromides  are 
useful.  Counter-irritatlou  along  the  neck  helps  sonie  cases.  A 
meet  effective  measure  is  to  lay  the  patient  supine  over  a  thick 
bolster  so  that  the  head  hnngK  bnt-k  and  the  thorax  arches  iip.  An 
injection  of  morpMue  and  atropine  promptly  stops  some  cases. 

pAKALYSKH  ANi>  Atuoi'HY. — The  ccrvical  muHch's  art- pai-alyzcd 
in  progressive  muscular  atrophy,  in  pachymeningitis  hypei-trophica, 
and  occasionally  in  vei-tebml  and  pheripheral  disease  or  injury. 
Some  deformities  and  weakness  in  head  movpments  result,  hut  the 
moet  serious  coiise<]viencc  is  iuvolvement  of  respiration  through  palsy 
of  the  phnmic. 

Pakaltsk*  ok  tmk  1'hkkmc  Kkhvk — Eiiolo^y. — Such  pa- 
ralysis may  be  due  to  disease  or  injury  of  the  cervical  cord  and  also 
to  peripheral  disease,  to  which  the  nerve  is  somewhat  liable  owing 
ti>  its  long  cxHirsG  through  the  anterior  media'^tinutn. 

Pleurisy,  peritonitis,  mediastinal  tumors,  rheumatic  and  toxic 
iuthieuces,  and  hysteria  are  anions  the  special  causes  o£  phrenic 
paralysis.  Spinal-cord  disease,  such  as  tabes,  acute  ascending 
paralysis,  and  surgical  injuries  are,  however,  the  conunonest  eti- 
ological factora. 

Sifinj/ioms. — ^lu  diaphragmatic  paralysis,  if  bilateral,  as  is  usually 
the  case,  there  is  cither  no  movement  of  the  abilomen  or  the  epigas- 
trium and  hypochondrium  are  drawn  in.  On  »light  exertion  there 
are  dyspnora  an<L  iticrcasH  of  reKpiracion. 

Piaffiiosijt, — If  no  othrr  musclcs  than  tho  diaphragm  are  involved, 
the  cause  is  probably  in  the  trunk  uf  the  nerve.  luSammatory 
disease  of  the  diaphragm  may  cause  a  jiaralysis  which  is  recognized 
^y  its  painful  character  and  the  febrile  reaction. 

Trtalmtnt. — This  is  to  be  guided  by  tlie  cause.     It  neetl  only  be 


Group  TT.  Thk  Lowkh  Ckrvical  Nhrves  axb  Brachial 

Flrxcs. 

Anatomy  and  rhyAlalatjif. — The  anterior  braiichca  of  the  lower 
four  cemcal  nerves  and  first  dorsal  nerve  unite  to  form  the  brachial 
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plexns.  This  gives  off  ithitrt  nerves  to  the  shoulder  and  trunk  and 
lony  tipnvj  to  the  arm. 

The  Tcto(\e  of  formation  of  the  brachial  plexus  is  shown  in  the 
diagram  (Fig.  73).  It  is  in  accordance  with  the  destTiiitiytia  of 
Walsh  and  Allen.  The  thort  or  upper  branches  supply  the  shoulder 
and  itit^'n'.ostal  iiuistdHii.  Tho  /onff  or  lower  hnuirhffK  mipply  thu 
arm  and  hand.  The  neurologist  needs  to  know;  (1)  tho  muscular 
distrihiition  of  pach  nervt-  and  the  funtrtion  of  the  nnisole;  (2)  the 
L'utaueous  sensory  diittributiou ;  aud  {3}  the  level  of  origiu  of  the 
nerves. 

The  previous  figure,  Fig.  70,  and  table  give  iheso  points,  and  will 
be  fdviml  utieful  for  study  and  reference.  They  are  hHsed  U]»on  the 
inv.."iti>^tions  of  Ferrier  and  Yeo,  Thorbum,  and  also  on  Abbe's  and 
my  own  cxperimenta. 

Thf  Armtxjfmrnt  of  the-  Urachiid  P(«xtu. — It  is  made  up  of  three 
uerve  trunks,  which  in  turn  make  up  three  cords,  these  cords  giving 
off  various  brnnehcs,  thus: 


1.  Tniiik    from    idxUi   siid  i  forms  outer  conl.  wlikh 
aeTODtli  nuvlcal  roots     f     gives  oS 


Trunk  from  eighth  cer»i- )  forms  innorcord,  which 
cat  and  tirstdorwil  rools  J     gives  off 


,.  «..!  .IglUh  m-     ^""TJJtn  '  \  Cirr,.m'lle«, 

id  fiiut  dorsal         \     '^^^^*  **"  ( Muiciilo-»piml. 

The  following  table  shows  the  origin.  muAcular  distribution,  and 
cffert  of  paralysis  on  the  motor  but  not  on  the  sensory  nerves. 
Tliis  latter  is  indicated  in  Figs.  73  and  32. 


Est.  ant.  thomcic. 
MuBcu1a-cut«»e4U8. 
Outer  licnit  metiiitii. 
Inner  buad  mi-rltnn. 

Illl.   L'UlllU. 

Inc.  (int.  IlKirnc. 
Iiitfri'intt.-lniiii, 


FhdccIod  oh  Slioirn  by  Effect  ef 


PcwlFHcir  «]|Ci<  uf  «»pul&  la  mlmXrA 
out  whoD  AHu  Id  ratavd  ttaA  caxrtod 
forw«nl. 

WmhrnlDK  of  FlpT&aoB  «(  ghouldor 

■nd  of  liiBplraLiau 

LoM  of  iK>w<>r  10  Txtw  axm. 


WtMkt-nnl  pdWM  toraJae  Knn;  IiMd 

(if  litinij>iitn  ipntfH  to  f«II. 
tium  uf  ntMlnctitrn.  mrtlir-n  TorHMll 

■nit  IhwaM  mutlnn  t>(  hiimrni*, 
\jarm  iil    roLtliaa    uf    liutiirnu  uut- 

wvd. 
V(-nkenK  liiwnirJ  ndatidn  <if  Arm. 
WaaltctM    powvT    ot     r  I  p  tr  ■  1 1  D  ( 

■bouiaw. 
WvAkeiM  punvr  lo  i]^r««»  uliouldar 

nnil  to  pull  arm  baokwnM  wxl  to 

Blilr 
Lorn  of  |ii>tciT  lo  piHI  unn  tlnoti  anil 

fuTHftrd  a^j<1  lo  flhniK  the  ntiouMer. 
Luw    ot    Arskiu    ■•(    rt^mtrm    ■nd 

WMkiirMia  of  iim|iirHtl><n 
Luw  or  rxtsaniim  of  furvsra). 
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N«r*«i  aoA  SooUuf  Oriicln. 


IWrth.    flfth.  Mztl^i,  tevpitUi. 
HKl  nlghlti  cer'lokl, 


MediatL 

IttUt,     alitU.     Miveatli,    Mid 


Uliuu-. 


31  uvi'dIaf 

Dlstj-IIiiiUun 


HuplaaloTM. 

Extwijor  ciUT),  rnil, 
ExMntor  carp.  uln. 

f:x(«EMOr  oumm.  dlicic 

i:sl«tuurp.  L  polllCv 
Bxtenaor  •.  I.  |ioIllc, 
Exi«owp    otw.    mn. 

VroaUorv*. 
ttt'X'ii  i-nrp    rid, 
Ftexuriitjblliii.  [tlx- 
Kti^xiir    ririiriind.   dig. 

nuiMl  ii«ic. 
Two  tiiiiil'jrtonlni, 
Alxtuutor  tMillii:. 
rli-iiir  podli- 
Fl«iur  vart).  uloftr. 

Flvinr  iiroruDd.   Cif. 
ulnar  hait. 

IntrmtMni, 
Two  luuitiriuUe*. 
flcJior  minor  cli^i. 
Abduotor  poUldH. 
Innvr    halt    r>(  flfxnr 


FUDdloo  u  Shown  b*  Btf«c4  of 
PkTslyaiB. 


I>c«s  (if  twipl  nation. 

B;il/>iua»n  ot  virlst  loAtPioppI  wbrm 
nuKprn  iiTf  llpurd;  lairrw  dcvU- 
tirm 

Iiu|iuirv<l    pxU'tivloij    of    Hnt   ph«- 

Irtd^w  mil]  n'i|>t 
IinjMxlrmcDl  oC  i-xUcuilon  of  tbunb. 


Low  of  pronsitoOL 
WnnkiTji-il  rt'-(inno(wrllt^ 
Wt>uki!iie<l    llfxlea   of    WODDiI    mat 
tbini  iilinlwiirM  bC  imt  Bixl  <M> 

onit  llDK^ni. 

Low)  of  itbUuL-Uon   ftod  Avxlaa  ot 

thumb 
WMkk«up<^  (lesion  of    wrlot;    mUtX 

clevlAtloit, 
Wiwki'uo']    flvxliji)    vf    •W.Mriil    ftiid 

thlnt     iihnlang*«     of     Ihlnl    acul 

[puiili  AtiiTvn. 
I.OIU  <it   lli^xinn  nt   nnit  pha1iuig«a 

auil  at  ejcUiiiiluii  uC  ■wxiad  uid 

Ihlnl. 
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Brachial  Plexus. — The  nerves  of  this  group  are  awbjcr-t  to  the 
pathological  distiirbaucps  fommon  to  all  nerves.  I  afaatl  desfribe 
them  from  the  clinical  aide,  which  gives  ttie  foUuwiog  disorders: 

iCoutblu<:''i  artii  pftlnl&H. 
Uppcr-nrm  type  or  Erb'»  |mlfly. 
]>iwor-ann  typr. 
I'anilyslH  of  tndJTfctunl  ncrrcs. 
Siuiunmllo  DU^irdcn.  {  Occtipnlloo  nvurowa. 

i  Rnichbl  iiAuralgJa, 
Scnuiry  D[«>nl<>rB.   ]  Digital  neuralgln. 

(  Numb  lanmin, 

SecKtory.      Tropbir.  •. 

and  ViiHoinotnr  nu- 1  Neurolifi  wdema. 
onlors.  J 

SpAitMODic  PiHORt>iciu  or  TBR  Akm.— The  arms  ami  hamis  arO 
esppciaJly  suhjcet  to  tremors,  choreiB  ami  other  spaaDiodic  move- 
mouts.  The  only  spaamoclic  disorders,  however,  whieh  may  be  said 
to  be  especially  located  there  are  writer's  cramp  and  allied  occupa* 
tion  neuroses.     These  are  described  elsewhere. 

Dracbial  I'AHALYJtK!*,  Abm  Palsiri*. — Theao  occur  as  com- 
bined or  total -arm  palsies,  uiiper-arm  and  lower-arm  types,  and 
paralyBPfl  of  sinijle  nerves. 

CoMBiMtu  i:'AUALVHiK  of  tiio  broohial  nerves  is  a  condition  in 
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which  all  f)V  nearly  all  the  portions  of  the  plexus  and  ita  branches 
are  iiivolretl.  Total  ami  palRips  make  tiji  alwut  six  pi^r  {^I'nt.  of  all 
peripheral  itnral.vsca,  aud  are  alout  oae-iiftli  as  frequent  as  siugle* 
nerve  paralyses. 

Etmla'jtj. — They  occur  oftenest  in  men,  but  are  uot  rare  in  m» 
fonts,  beiug  then  duf  to  mjiin>*a  dui-iii^'  parturition.  After  infancy 
they  are  most  frefjuent  in  early  aiid  middle  Itl'e. 

The  exciting  '(-aiisps  are  obetetrtcal  aiiU  other  injuries;  deep- 
seated  iullaxiimatiuiis  and  tiiinors;  shoulder  dUlucationsi  primary 
uc-utitin;  cratch  and  othiT  forms  of  lueohanical  compression;  func- 


Pm.  78.— ItLcstaama  the  Fomiatio(«  or  the  BB^t^niAL  Flksi'n:  ai,m>  Tfix  Itnai.rmt.'ftT 

ttonal  palsiea,  from  ovprwork  and  hysteria;  in  rare  oases,  spinal- 
cord  and  brain  disease. 

The  gifnifitoma  vary  with  tlut  severity  and  extent  of  the  lesion. 

With  regard  to  severity,  there  are  threp  degrees.  In  the  first 
thflte  is  simply  a  ti'iuieieiit  palsy,  du>-  to  lyin^  t'^'^  ''^ng  uii  the  arm. 
The  arm  feeis  heavy,  mimb,  and  "asleep."  In  a  few  minut<a  or 
hours  this  palsy  disappears.  Tn  the  second  degree  the  nerves  are 
so  muoU  eoinpressed  as  to  bi^  meehanieally  injured.  If  the  patient 
has  been  drinking  hard,  even  moderate  pressure  may  set  up  an  in* 
flaiiiiiiatory  or  destructive  proress  that  leads  to  quite  a  serious  palsy. 
In  the  third  detyi-eo  the  nerves  are  aotually  cut  or  torn  across,  or  so 
conipressetl  as  to  lime  their  anurnmiral  integrity. 

Tho  resulting  symptoms  are  those  common  to  all  nerve  injuries, 
tEz.,  paralysis,  wasting,  cimnges  in  electrictd  reaetiuti  of  the  muscles. 
Fain,  tenderness,  aua'sthesia,  trophic,  secietorv,  and  vasumotur  dis* 
tnrbances  are  also  present  in  varyinu  degree. 

The  distribution  of  the  paralysis,  atrophy,  and  si^sor^-  distorb- 
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uice  depeiuU,  of  fxmre«,  iipun  Uie  anii  uervps  cliielly  invulv«ii. 
The  cuts  and  table  will  fiiable  one  to  see  in  any  case  whrre  the 
trouble  is  localized. 

There  are  Iht^e  cuiiimun  Hyiiipbjius,  liuwoTer,  of  which  it  is  ufteu 
very  iiuportaut  to  aniU,vzo  the  cause.  These  are  the  loss  of  puwer 
for  elevation  of  the  arm  and  for  tiexiou  and  exteusion  of  the  foiva-nn. 

/V'j-ff)>t  ft/ tii«j'>n-<iirin  \n  pnrriiriiioil  by  tlio  bicf-ps  aii<l  hraihialis 
anticus,  and  is  helped  by  the  supiuator  longue.     These  wusclos  am 


Fni.  74.— Upm-Aaic  Paut  of  Lcrv  Stwt. 


supplied  by  Uie  muiMMiIo'C-utBDeons  nerve,  fxcept  the  supinator, 
which  is  suppliwi  by  the  iiiuiRMdt>-spiwil.  H*'nce  when  »  ]»er«on 
cannot  flox  the  forearm,  the  inuaeulo-cutAiteous  is  chiefly  nfferUHl. 

ErtmnwK  tif  the  arm  \s  done  by  tlie  trireps.  whii-h  is  suppliml 
by  the  mnseiilo-gpira]. 

£leriifion  fifthe  Ann  Outward, — Inalnhty  to  raise  the  arm  i»  the 
oommon  and  striking  symptom  in  combined  brachial  (lalsies.  The 
arm  l«  raised  by  a  number  of  muscles.  The  deltoid  acta  first  and 
mosty  bnt  it  ran  raise  the  arm  only  to  a  right  angle.  It  is  supplied 
by  the  cirfumflpx  nerve  from  the  posterior  conl  of  the  plexus. 
After  the  arm  is  mitwU  to  a  ri^ht  augle,  it  is  furthrr  elevated  by 
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Mtatiiig  the  eoapiila,  and  thin  is  done  chiefly  hy  the  mid<1le  part  of 
the  trapezius  (lower  cprviral  and  upiHT  dorsal  nerves)  and  hy  tho 
serratus  uuignus,  giLppUed  by  the  postoriur  thoracic  ucrve.  A. 
numher  of  other  mustTltPS  coniliiiw  to  strengthen  elevation  oE  the 
shoulder,  but  this  action  can  be  abolished  only  by  paralysis  of  the 
deltoid  or  tmpeziiis  and  sermtus  mangtis. 

Thi^  liiii'iniijitA  of  tlu'88  caiies  involves,  first,  the  consideration  of 
Uie  Beat  of  the  lesion  aod  the  special  o<!i-ves  involved;  next^  tliab  of 
the  nature  of  the  legion.  A  rei'iji,';iitt'in  cf  tlie  si'.'it  of  tlie  h'-iion 
and  of  tlia  special  nerves  involved  depends  entirely  upon  the  study 


Flo.  75  — LowKK-AxM  Taijiy  on  to  Mnnrui  Nrmrra. 

of  the  dlstrihtitioiL  of  tlie  pulay  and  of  tho  atrophy  and  sensory  dis- 
turlonre.  It  is  im^tortant  to  detennlno  A^'hether uiiu  its  dealing  wiUi 
a  tolal-ariii  ]ial»y,  an  upper-arm  ty^*  (Erb's  palsy)  or  a  Iciwer-ann 
^pe. 

In  Krl-'s  jKthijX\wrn  \a  involveimnit  of  thu  deltoid,  bloepB,  brr.* 
chialis  antiiMis,  and  gupinatoi-  longus,  with  at  tijiieis  paralysiif  of  the 
supinator  brevis,  and  even  of  all  the  musfles  supi)lieil  by  the  inodian 
nerve.  Tho  lesion  ia  either  in  tho  cord  formed  by  the  fifth  and 
sixth  cervical  nerves  or  a  little  lower  in  tlie  bracliiul  plexus,  where 
tlic  fibres  supplying  the  luusculo- spiral,  circuiuflex,  and  muKi'ulo- 
cutaneous  lie  c-hmo  togetlier.  At  all  events,  the  lesion  involves 
the  central  parts  and  uppei'  cords  c£  the  plexus.  The  arm  bangs 
by  tho  side  and  the  forearm  cannot  l>e  flexed  (Fig.  74). 

In  the  loii'er-anik  tj/pe  the  triceps,  the  flexors  of  the  wrist,  the 
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pronators,  the  flexors  and  extpitsiirs  of  the  fingers,  and  the  hnnd 
muscles  are  involved.  The  arm  c-au  be  raised  and  the  forearm 
flexed  and  KUpinat««l,  but  the  hHiid  is  useleas  and  the  (extension  of  the 
forearm  is  imiwssible.  The  lesion  here  involveg  cliiefly  the  nervea 
from  thcBoveuthand  eighth  cervical  and  firRtdorsa!  roots  (Fig.  78). 

If  the  lesiim  in  in  the  ihtvo  thi're  will  he  atriqiliy,  changes  in 
electrical  reaction,  sensory  distnrbjun'i'p,  and  often,  if  there  is  iieii- 
ritis,  pain  over  the  nerves.  The  reflf-xes  will  be  lewenedor  abseut. 
If  the  loaion  ia  in  the  spinal  cord,  syuiptoma  in  other  jiarts  of  tlie 
body  will  be  present,  or,  if  not,  llicpo  will  be  no  sensory  distnrhiuiep, 
afi  in  an  arm  jialsy  from  anterior  polioniyehtis.  la  rare  cases  arm 
palsi'-B  may  be  caused  ly  spinal  tumors  or  a  local  meningitis,  iu 
whieh  case  diagnosis  is  difficult. 

Tlie  uj.fitr-iinii  fi//ifi  and  I'lu'tr^'irmti/jio  palsies  are  caused  by 
miich  the  same  factors  as  the  eonibined  pttlsiesj  their  symptoms 
have  been  indicated  above.  The  upper-arm  type  is  especially  fre- 
ijuenC  iu  infants  and  constitutes  one  of  th<"  obstetrical  paralyses. 
It  may  in  some  tascs  be  due  to  injniy  or  hemorrhage  in  the 
cord. 

The  pmynnitia  is  uaually  gond.  Nearly  aJI  these  cases  get  well, 
the  duration  of  the  incapacity  being  from  two  nr  three  months  to  a 
year.  Eveu  iu  the  st-verest  caHfs  n^co^erj"  is  ponnible  alter  one  or 
two  year.i.  IX,  however,  the  nerves  are  torn  acrods  and  the  «ida 
widely  separated,  recovery  is  doubtfid  unless  an  operation  is 
promptly  done. 

Tim  tn:aimf-itt  cun»ist«  in  electrical  applirations,  mechanical  sup- 
port, with  potassium  iwlide  internally  and  abstiiieiiee  from  alcohol. 
Local  injections  of  nitrate  of  sM-]'rhniuu  are  useful,  and  massage 
should  bo  u«i'd  if  it  can  be  applied  carefully. 

In  bra<-hial  palHies  due  to  severe  injuries,  dislocations,  frac- 
tures, etc.,  in  which  there  is  evidcucf,  from  the  extreme  atrophy 
and  absence  of  electrical  rt*action,  that  the  nerve  is  entirely  cut 
across  and  tliat  the  ends  arc  not  in  a]ipositinii,  a  surgical  o]>eratiou 
is  stringently  nee<]ed.  The  nerves  should  bo  exposed  and  the  end* 
brought  as  near  together  as  possible.  ] decalcified -bnne  tubes  or 
sterilized  niacai-oni  may  be  used  to  give  a  passage  for  the  central  end 
to  grow  into  the  peripheral.  In  these  cases,  however,  it  must  be 
remembered  that  the  two  ends  do  not  unite;  but  the  central  end 
grows  down  in  tlie  tract  of  the  old  degenerated  peripheral  stem. 

A  jieculiar  form  of  combined  nerve  palsy  sonsetiines  occurs,  due 
apparently  to  a^»rm«ry  OrncStint  nftiritU.  It  begins  in  the  plexus 
and  involves  first  the  nerves  nt'  the  upper  cervical  roots.  It  may 
extend  down  aud  involve  the  ulnar,  median,  or  uusciiIo-spiraL 
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It  occurs  in  adult  men  generally  and  in  tliOM  expo»eii  to  rhen- 

matio  influences.     I'erlinpii  l«-ii<l-{>nisot)ing  may  exiit. 

It  begins  gradually  with  slight  |>HiiiB  and  weakness  in  the 
sluHikler  and  at-m  niiibclt-M.  AUopby  aud  auiustliesia  foUon',  and 
deifeneratioa  rem^tii:>n5  are  pteseot.  Th«r«  is  not  a  (;reat  deal  of 
pain  (Fi^.  74).  Tlie  disea'^e  is  usually  coafined  to  one  sid*-.  It 
lutR  several  months,  and  nearly  complete  recovery  finally  t-akes 
plare.     RelaiiiWH  may  (KTur. 

It  is  diifei-eiitiat«d  from  progiesaive  muscular  utxophy  by  the 
paiu,  iuiiesthesia,  and  eiectriial  reactions,  and  from  arthritic  atiiijihy 
by  the  abspneo  of  any  hiatiiry  of  arthritis  and  the  presence  of  de- 
gencnitidn  reai-tiona  and  an;estlietic.  areas. 

Paralyses  of  StN(iLR  >'bkvkb  — Paualysis  or  tb«  Pos- 
TERlOK  TtiuKAcic  SKKVK—Ftiuio'/i/. — Tliis  rare  trouble  usually 
ocmrn  in  male  adults  and  is  duf>  to  injnry  or  sudden  strains.  It«. 
paralysis  may  be  part  of  n  progressive  miisciilar  atrophy.  The 
norvc  goes  to  the  sernitus  magnua. 

St/mptnrnH. — Wht-n  jKiralyzed,  there  ia  difficulty  in  raising  the 
arm  above  the  horizuutal  position  and  the  movements  of  the  shoulder 
are  weakened.  When  the  arm  Imngs  by  the  side  the  lower  angle  of 
the  scapula  is  drawn  a  little  nearer  the  rerteliml  column  and  pro* 
trudes  slifihtly.  Wheii  the  arm  is  held  out  horizontally  the  inner 
edge  of  the  st^apula  protrudes  aud  is  drawu  toward  the  midillo  line. 
When  the  raised  arm  is  brought  forward  there  is  a  deep  groove 
formed  between  the  inner  bordpr  of  the  scapula  and  the  tlioracio 
wall  (Fig.  76.) 

The  disease  ol'beu  runs  a  long  iKJurse  and  is  nreuuijKuiied  by 
pain. 

Paralysis  vv  thb  Circumfi.kx  Nickvk. — The  nerve  goes  to 
the  deltoid,  teres  ndiior,  third  head  of  the  triceps,  and  shouldci- 
joint.  It  givi-»  KCHsation  to  the  skin  of  the  shoulder.  It  is  ver}' 
often  paralyzed.  The  fommoneat  causes  are  a  fall  or  injury,  dislo- 
cation, and  rheumatic  iiiHaiumation  of  the  joint.  The  arm  eannot 
bo  elevated  or  rotated  outward.  There  ari>  atrophy,  anu^nthfsia, 
and  sometimes  patn. 

Paralysis  of  thk  SuPRA-scAPUtAU  Xerve. — ^The  nerve  goen 
to  the  spiuuti  muKcles,  tert-s  minor,  aud  sbuuMer-joint.  L>iseai>e  of 
this  nerve  alone  is  rar^. 

The  eupraspinatus  rotates  the  shoulder  in,  the  iufraspiuatns  and 
teres  minor  rotate  it  out.  When  pai'alyzcd,  there  is  an  impairment 
of  rotation  and  some  impairmt^nt  of  elevation  of  the  shoulder. 

Paralysis  of  the  Mumx'Ln-Si'iKAL  Nkwve  (WnstUrap,  Lead 
Palsy,  CompKstion  /'ara/yai*).— The  distribution  of  tins  nerve  18 


Kual  phalanges,  the  first  hdiI  sf«-on(l  ^jhakinges  being  ext«uded  by 
the  ulnar  iiervp. 

Jiilnlnijif. — The  miwculo-spirat,  owing  partly  to  its  course,  is  the 
most  fn-qiipntly  affci'tfid  liy  panilysis  (if  all  the  iiriii  uervt-s.  Prea- 
niie  oa  the  nerre  during  sleep,  especially  when  the  patient  is  intoxi- 


XECB082S  OF  TBK    MOTOtt  ^1'1XAL  NERVES. 


148 


rated,  crutch  pi'eiiitiu'e,  fraPturc»,  wuuuUs,  tuntors,  lead  poisoumg, 
ajseiiical,  aU'oliulic,  mid  utht-r  forms  of  multiple  iiearitis  are  the 
causi*:^  of  its  disordereil  fiinrtioit. 

SifiHptoms. — The  Bymploms  of  this  paralysis  are  "wriBhlrop," 
due  t(i  ail  inability  t<>  extend  thu  wrist  or  &iigt.*rii.  The  first  aad. 
second  phalanges  t[in  hn  extended  somewhat  by  thu  iutt^ruKsei  and 
lLuiibm'a)i*8,  but  the  last  {jhalau^^s  cauuot  be  eKteiuIed  at  all.  The 
first  finger  is  least  affected.  The  fingers  can  bo  only  alighilj'  ab- 
ducted, supination  is  gpni-rally  lessened  nr  loa! ;  if  the  lesion  is  high 
up,  the  triceps  ia  involved  and  the  power  of  extendiag  the  forearm 


Pm.  fT.— t*A«Ai.v>us  DP  )lrarru>flFm*i.  Kmva  um  Wu■T^«<lr- 

wealten>:'(I.  There  may  be  atrophy  of  the  muscles  and  degeneration 
tear tion.  A  swelling  over  the  tendons  of  the  wrist-joint  may  occur. 
Some  numbness  and  tingling  exist,  and  oeeasioually  there  is  anffiS' 
theaia  iu  the  distribution  of  the  la^Ual  iierv«  on  tht;  hand.  The  dis- 
ease lasts  but  a  fi-w  weeks  if  due  to  rompression;  for  months  if  due 
to  neuritis,  lead  jKiinoniny,  oi"  severe  injury  of  the  nerve.  Even- 
tually recovery  takes  ])laee. 

AS'hen  the  dist-a-se  is  due  to  hml  jintmniHij  there  are  some  pecu- 
liarities in  its  course.  Thus  the  supinator  locigus  usually  escapes; 
the  jtalsy  tx^gins  gradually  and  usually  involves  both  arms;  it  may 
extend  to  the  upper  ann.  Partial  degeneration  reaotiona  are  pres- 
ent. There  i«  rarely  any  anwsthesia  and  hut  little  [jain.  Often 
there  is  a  lead  line  on  the  gum  and  a  history  of  constipation  and 
colic. 

In  nlffthoiiti  and  other  forma  of  multiple  neuritis  there  are  pain 
and  parieathesia,  both  anus  are  involvwl,  and  the  flexors  and  other 
forearm  muscles  are  somewhat  implicated.  There  arb  marked 
senaiiry  disturbanoefk     The  legs  are  fliso  affected. 

In  cvmitresgton  jKifs;/  tlie  supinators  and  often  the  triceps  are 
involveil. 

When  the  leaiou  of  the  nerve  is  high  nj*,  as  in  fruteU  jianifif»i\ 
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there  is  but  little  au^estliefiia,  auU  that  is  fuuuJ  on  the  anterior 
surface  of  the  tuieann,  in  tlie  tlisttibutiou  v(  the  extcnial  and  in- 
ternal cutaneous  ncrvf^s.  Losiun  of  the  norvo  lower  down  may  give 
rise  to  some  atiiuBtlifsia  aluiig  tlie  raiUal  bunler  of  the  forearin  and 
kiack  of  tuuid;  but  llie  aiifc-atlictie  aivsi  vurics  a  great  deal. 

The  Jiafffitinui  t)£  the  ^jariUj'sia  is  t-aaJly  made.  The  most  impor* 
taut  poiut  is  to  find  out  the  cause.  The  diSeieiit  characteristics  of 
lead  i>alsy,  ueuritic  paUy,  and  compression  palsy  liavo  been  indi- 
cated in  the  dewTiptiim  of  the  Hytuptomn.  One  must  I»e  sure  to 
exclude  also  progressiva  muscular  atrophy. 

The  trsatmvHt  couststs  of  lueehauical  measures  such  us  elec- 
tincity,  m»ssage,  the  application  of  i-ubbcr  muscles,  and  in  bad  cases 
the  fixation  of  the  forearm  and  band  in  by perex tension  by  uieans  of 
a  splint  and  pla8l«r-of-Paria  bandage  (Uibney).  Inti'inally  in  the 
early  stage  it  is  best  to  admiiuiitt.-r  iodide  of  potasKium  and  sulphate 
of  ma^egiuni  (in  lead  palsy),  the  salicvlates  or  nitrate  of  silver  in. 
neuritis;  later,  liytjodermic  injoidons  oC  strychnine  may  be  given. 
Static  sparks,  galvanism,  and  other  forms  of  elei;tririt}-  iin^jne^tion- 
nbly  tlo  good  iu  some  cases,  as  I  hav«  hatl  opportunity  to  prove. 

pAKAt.Y»is  OF  TiiK  MKi>iAN  NBUVE  is  roi'C  as  an  isidated  ti'didite, 
and  is  almost  always  due  to  injury  or  neighboring  lesions.  Embo- 
Uun  of  the  axillary  artery  after  labor  has  produced  it. 
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Tia.  78.— Area  av  AxaivrHeMA  m  Paiultmi  op  mt  Medur  Nssrs, 


When  paralysis  occurs  the  grip  is  weakened.  Flexion  and  ab- 
duction of  the  Ibumb  and  flexion  of  the  first  and  second  fingers  are 
impaired.  Atrophy  of  the  thenar  eminence  may  m^cur.  Tliu  anass- 
thetic  area  varies,  but  is  well  shown  in  the  accompanying  cut 
(Fig.  78). 

P.*RALTSTfl  OF  THB  UtVAR  Xebvk— AViWoy*/. — The  uluar  nerve 
is  rather  commonly  affected  by  jtaralysis,  the  oceurrence   rank- 
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iug  next  in  frequency  to  musculvspual  patsy.  It  is  rarely  affected 
in  lead  poisonings  liut  is  usually  early  involved  in  progressive  inus' 
cnJar  atrophy.  It  in  sometimes  attacked  by  a  primaiy  degenerative 
neuritis.      Injurit-s  are  thu  common  cause. 

Tho  g>/iiiptv'r)s  RIO  shown  by  thu  table  (p.  227).  Thu  liatid  cannot 
be  clostii  tightly,  thu  little  and  ring  fingers  being  eBiieciaily  weak. 
The  first  phalanges  are  drawn  back  aud  the  second  and  third  pha- 
langes flexed^  when  tha  interossei  and.  lumbricales  atrophy,  the  re- 
sult iH  the  "{jrifliii  fihuv"  or  vinm  ca  ffrijffe.  The  fiugora  cannot  be 
adducted  or  uiMlucted  except  feebly. 


T^tt.~7ll— Sbo«i«i  Aku  or  AxMBTBUiA  iM  Ui^tAft-NBuvK  Vaimv  (Bo«Ib)r]i. 


There  is  anaathesia  over  the  area  of  distribution  of  the  ulnar 
(Fig.  79) ;  there  may  tm  pain  and  tondemetia. 

SVMMRTUICAL     Sl*ONTANBOUS     UlXAB    XeUKITW. A     foritl     of 

tieuritia  of  the  iihiur  nerve  soinetiiiK-ti  occurs  which  has  ct^rtdiu 
peculiar  characters.  It  develops  slowly  in  persona  with  a  neuro- 
pathic hiiitorj',  and  without  known  exciting  cause.  There  aic  first 
some  pain  and  parsesthesia  in  the  i-egion  of  the  nliiar  nerve  of  one 
hajidj  Uiis  is  lolluwud  by  weakness  and  atrophy  of  the  mucles  sup- 
plied by  the  ulnar  nerve,  and  charauteristio  deformity  appears. 
Au£eathGKia  develops  coincidi^ntly.  The  other  hand  soon  bi'coines 
affected.  The  disease  is  very  chronic,  and  complete  recovery  is  rare. 
It  is  probably  a  form  of  degenerative  neuritis,  and  is  duo  to  some 
infrtition. 

Jlii/ntiintf  neuritis  ia  a  serious  but  rare  malady  which  deserves 
some  mention.  It  occurs  as  a  seq'iel  to  some  wound  of  or  operation 
upon  a  nerve.  The  local  neuritis  extends  usually  up  the  ai-m 
(ascending  neuritis).  It  is  accompanied  by  intense  pain,  anses- 
thesia,  paralysis,  and  atrophy.  The  tliseaae  is  very  chronic  and 
intractable.  It  has  been  relieved  in  tiome  oases  by  resecting  the 
posterior  spinal  roots. 
10 


146 


DISEASES  OP  THK  NHBVorB  STSTBIT. 


Moetak's  Dishase,  Analgesic  Pakai,T8I8  with  Whitlow. — 
(KeuritiB  t5*i)C  of  aj-ringo-myelia.) 

This  is  a  very  rare  diaease,  cliaracterizecl  by  a  slowly  progressive 
paraJysis  and  atropliy  of  tlio  Iiandit  aud  foiearms,  with,  analgesia 
and  jiamlesft  t^'hitlows. 

It  occurs  usually  in  young  or  middle-aged  males.  Occupations, 
Biich  aa  haudliug  fish,  which  involve  exposure  and  trauma,  predis- 
pose to  the  disease. 

Tho  Byiuptoms  come  on  slowly,  with,  at  first,  severe  pains  in 
Uie  arms  and  hands.     The  uiuacles  of  these  parts  gradually  get 


T 


weak  and  atrophy.  Anaesthesia  and  analgesia  are  present.  Usually 
there  is  loss  of  pain  and  temperature,  but  not  of  tactile  sense. 
Whitlows  appear  which  are  paiuWsa,  aud  one  or  more  of  the  terminal 
phalang>f>8  may  EP«ros<*.  There  is  uHually  aswclling  and  hard  cedema 
of  the  parts.  Both  upper  extremities  may  bo  affected,  and  some- 
times the  feet  aro  also  slightly  involved  (Fig.  80).  There  is  some- 
times spinal  curvature.  Hyateiia  may  complicate  the  affection.  Tha 
oourse  of  the  disease  is  very  chnmic,  but  there  may  be  lon^  periods 
in  which  the  symptoms  are  quiescent. 
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Pathological  exauiiuatioDs  alwajs  show  a  neuritis  of  the  parts 
involved  in  the  diaeas«.  in  &oiuei  CAsea  a  syringo-myeHa  has  been 
found.  Therfl  is,  tliflrefore,  a  Morvan'a  (liaeflse  (iuft  to  syringo- 
myelia and  DeuritiB,  mul  another  type  due  to  a  seuritia  alone. 

Tho  [iiugiio»iiK,  Ko  far  as  cutu  is  coucorucd,  is  bad,  but  the  disease 
may  remain  Btatiouary  a  long  tttue  or  improve. 

Tho  diaguoeia  is  based  on  the  combiualiou  of  paralysis,  atrophy, 
loss  nf  pain  and  t^nipt^ratutc  but  not  of  tactile  sense,  and  whitlows. 
Leprosy  must  bo  excluded. 

Strychuine  seems  to  have  stopped  tho  progress  of  the  malady  ia 
one  case.     The  treatment  in  g<>ueral  is  uuly  syuiptomalir. 


GuoL'P  III.  Thk  TMnKAriii  im  Doilsa],  Nkuvks. 

Anatcmij  and  Pkijuhloyy. ^'Ihs  dorsal  nerves  ai-e  twelve  in 
number.  The  Jirst  is  the  lai'gesl  and  belongs  functionally  to  the 
arm  m-rvps.  The  doi-sal  uervos  earry  motor  and  sensory  librert  to 
tlie  Tolnntaiy  nmacles,  akin,  and  other  tissues  of  the  trunk  wnW. 
Tltey  hUo  carry  splanchnic  Hbri>a  to  th^  lungs  and  aboiuinal  visct^ra. 
They  divide  into  anterior  and  ])osterior  biauehes.  The  anterior 
form  tlie  intcveitgtal  m-rufs,  of  which  the  first  six  are  dintribuli'd  to 
the  wall  of  the  thornK  and  the  last  six  to  the  wall  of  the  nbilonien. 
All  these  norves  give  off  latond  and  anterior  branches.  Tho  pos- 
terior bpanches  ot  the  dorsal  nervis  are  small,  ami  supply  the 
muscles  and  skin  of  the  back. 

Besides  Ihe  above,  there  aie  recurrent  branches  which  enter  the 
spinal  (rauul  and  supply  ihc  lutru^juual  veins  and  uieinbranes.  Tho 
first  six  dorsal  nerves  rontiiin  fibres  wlui^h  enter  the  sympathetie 
and  supply  the  pleura  and  lungs.  Fibres  from  tlio  last  six  cuter 
tlie  synijiRtliftio  and  supply  tht;  pelvic  visrera-  The  intercoRtal 
nerves  in  their  course  lie  part  of  the  way  beneath  the  pleura;  they 
also  pass  along  in  close  company  with  the  intercostal  artery  and 
vein,  lying  just  above  these  in  the  groove  on  tlio  internal  surfaeo 
and  inferior  Imrdrr  of  the  ribs. 

The  upper  six  dorsal  nerves,  including  both  branches,  are  mainly 
inspiratory  in  fuuftion.  They  also  extend  and  rotate  tlie  dorsal  and 
cervical  vertebr*.  The  lower  dursal  ai-e  expiratory  nerves;  they 
also  aasiiit  in  compressiiig'  the  abdominal  viscera,  and  in  flexing,  ex- 
tending, and  rotating  the  spine. 

MoTOtt  NKirKOHKH. — The  thoraide  motor  nerves  are  mainly  in- 
■volved  in  respiratory  cramps  and  paralyses;  sneezing,  coughing, 
laughing,  and  crying  are  symptoms  in  which  they  play  a  large 
part.  In  complete  respiratory  paralysis  also  these  nerves  are  af- 
ferted.  But  there  are  few  motor  neuroses  that  are  limited  to  the 
thoracic  nerves.  Thf?  neuroses  of  these  parts  are  mainly  sensory 
and  will  be  described  later. 
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Group  IV.  The  Luubar  Nkhvks. 

Anntamy  and  Physiology. — The  lumbar  nerves  aro  fivp  in 
numbei'.  The  posterior  branches  supply  the  erector  8pin«,  iuter- 
ossei,  miiltilidie  Etpitue  ajid  iuterBpin&l^s,  aiid  also  tlie  skin  of  the 
back.  The  anterior  branches  of  the  upper  four  imite  to  form  the 
?umhnr  pli-xux.  The  tifth  or  lumho-siiiTRl  n(!i"\'e  sends  most  of  its 
fibres  to  the  sacral  plexus.  The  branches  of  the  lumbar  plexviB  are: 
(l)tbe  ilio-ingiiina!,  (2)  ilio-hypogaatrac  (from  first  lumbar),  (3) 
geuito -crural,-  aud  (4)  external  cutaneous  (mainly  I'roiii  the  second), 
(5)  ohturatur  (from  Uiird  and  fourth  lumbar),  (fi)  the  anterior 
crural  (from  second,  third,  and  fourth — Fag.  SI). 


Sulerinai  anterior  i     Anlvrlor 
lUCD  miuotrK      I  crurtJ  narra 


gnd.  fm,,  •■ 
alut.  tmuL  I 


tauliKlaaa 


p)BliMafd,  I 


PmU» 
Mrm, 
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,.*««l. 


■,^\ 
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na,  81,— DuaiMU  mowmn  trk  Ontani  amd  DisrniBPnoN  or  tbb  Mcm>ft  axd  RnMRT 
Xtavu  or  THc  Loviti  Limbs. 


The  firttt  four  branches  of  the  plexus  are  comparatively  short  and 
supply  sensation  to  the  abdominal  ual!  and  external  genitals.  The 
last  two  ai-ti  longor  and  supply  tlir;  hip  and  knee  joints,  tht!  muscles 
of  the  anterior,  inner,  and  outer  part  of  the  thigh,  the  skin  over 
this  region  and  the  inner  side  of  the  leg  and  dorsum  of  the  foot 
(Fig.  81). 

The  diseasea  of  the  lumbar  nerves  and  plexus  so  far  as  they 
form  iude])eDdent  disordei-s  are  mainly  the  neuralgias.  In  malting 
a  diagnosis  of  lumbar-nerve  disease,  one  should  remember  that  of 


I 
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the  six  branches  of  the  plexus  the  upper  four  are  mainly  seasory, 
the  lower  two  mixed  nerves. 
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are  not  rare,  but  are  usually  syiBptomatic  of  auue  extriusic  aud 
often  seriouB  dieease. 

Mwiti'/if.—Keuev  it  is  well  to  catalogue  hero  those  affectloiu 
which  may  produce  lumbar  palsiea  or  apaaras.  They  are  pelvic 
tumors  or  injuries,  iiupwtetl  fEDces,  caries  of  the  spine,  psoas  ab- 
scess, obturator  hernia,  hiji  diaeaae,  and  pressure  of  the  foetal  head. 

Symj)tom.t.—  \\iimi  thy  upiwr  two  luiubur  nerves  are  involved, 
only  sensory  symptoiiis  in  the  distribution  of  their  branches  occur 
(Fig.  81).  If  the  next  two  are  also  involved,  there  may  be  trouble 
in  extending  the  leg  imd  flexing  the  liip  un  the  trunk.  The  patient 
eannot  raise  himself  to  a  sitting  posture.  If  there  are  irritation  and 
spasm,  the  thigh  is  drawn  up  and  adducted. 

In  jtarali/gia  of  Mfioft?«m^^^Ncrr(i  there  are  loss  of  powertoadduct 
the  thigh  and  cross  the  leg  and  weakuesa  of  outward  rotation  of  the 
thigh.     Ansstliesia  over  the  inner  side  of  the  thigh  may  1«  prcBPnt. 

In  paratt/eie  uf  the  antn-iar  emral  «rrc«  there  are  weakness  of  the 
muscles  of  the  anterior  aui-faee  of  the  thigh,  loss  of  power  of  extend- 
ing the  leg,  aud  anBesth^'sia  or  pain  over  the  cniral  aiea. 

ParaUt»U  of  the  posterior  hranehi-*  of  the  Jutnhnr  nervnt  Pauses 
weakness  or  paralysis  of  the  erect(>rB  of  the  spine.  The  lumbar 
curve  is  very  greatly  exaggerated,  the  shoulders  beiug  tlu-owa  far 
back  and  the  belly  protruding.  This,  coiiditiuu  off-urs  iu  progressive 
muscular  atrophy,  particularly  in  the  pseud  o-hypertrophic  form. 

(iKoiT  V.  Thk  Sacbal  NrsvKs. 

Analomtj  and  I'hi/tio(oyij. — The  sacral  ner^'es  are  Jive  in  number. 
The  first  four  divide  into  anterior  and  jrasterior  brauches.  The  fifth 
has  no  anterior  branch.  The  posterior  hranehes  eeieape  through  the 
posterior  sacral  foramina  and  supply  the  niultifidus  spin^  and  the 
skin  over  the  aaenim  and  ccx-eyx. 

The  first  three  anterior  branches,  with  the  lumbo-sacral  nerve 
and  a  branch  from  the  fourth  sacral,  unite  to  form  the  sacral  plexus. 
This  lies  upon  thR  pyrifornds  uiuscle  in  the  pelvis,  and  escajjes  at 
the  lower  part  of  the  saoro-Hciatic  foramen.  Thv  great  mass  of  the 
fibres  go  to  make  up  the  sciatic;  nerve. 

The  roots  of  origin  of  the  sacral  and  coccygeal  nerves  form  the 
Cauda  ecinina. 

The  branches  of  the  sacral  plexus  are  the  superior  gluteal,  muS" 
cular,  small  sciatic,  inferior  gluteal,  pudic,  great  sciatic,  perforat- 
ing, i-utaneons,  and  artiiruUr.  Thnse  are  distributed  to  the  musoles, 
skin,  and  joints  of  the  buttocks,  thighs,  legs,  and  feet.  Tlieir  dis- 
tribution is  shown  in  Fig.  81. 
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The  sacral  nerves  are  the  main  agents  in  station  and  locomotion. 
They  control  the  legs  entirely,  also  the  posterior  muscles  of  the  thigh 
and  buttocks ;  they  give  sensation  to  these  parts.  They  carry  also 
fibres  that  regulate  the  sexual  function,  bladder,  and  rectum.  From 
the  sacral  portion  of  the  cord  there  is  an  outflow  of  nerves  to  the 
sympathetic,  thence  to  the  pelvic  organs. 

The  diseases  of  the  sacral  nerves  may  be  classified  in  a  similar 
way  to  those  of  the  brachial  plexus. 

Spasmodic  Disobdeks  of  the  Sackal  Kebvbs. — Tremor, 
rigidity,  clonic  and  tonic  spasms,  myoclonus,  athetoid  movements, 
all  affect  the  lower  extremities,  but  they  are  almost  invariably  part 
of  some  general  or  central  disorder,  such  as  chorea,  paralysis  agi- 
tans,  hysteria,  etc.  Under  the  head  of  occupation  neuroses  there 
occur  certain  rare  spasmodic  troubles  special  to  the  legs.  Saltatory 
spasm  involves  the  legs  alone.  These  disorders  are,  however,  gen- 
eral neuroses. 

Fekiphebal  Le«  Palsies. — Paralyses  of  the  lower  limbs  from 
disease  of  the  uerves  may  be  either  combined  or  single,  just  as  is  the 
case  with  arm  palsies. 

A  combined  sacral  palsy  is  one  in  which  all  or  nearly  all  of  the 
branches  of  the  sacral  plexus  are  involved. 

EtioLogy. — Such  palsies  are  due  to  much  the  same  causes  as 
those  affecting  the  lumbar  nerves,  viz.,  injury,  dislocation,  hip 
disease,  tumors,  and  neuritis.  Hysteria  may  cause  a  functional 
sacral  palsy. 

Sifmptoms. — The  symptoms  are  indicated  by  a  study  of  the  dis- 
tribution of  the  nerves,  varying,  however,  in  degree.  The  foot 
cannot  be  moved ;  the  leg  can  be  slightly  extended  by  the  anterior 
crural,  but  not  flexed;  the  thigh  caimot  be  drawn  back  freely  or 
rotated  perfectly.  There  is  anaesthesia  over  the  distribution  of 
the  sacral  nerves ;  pain  may  be  present;  wasting  and  vasomotor  and 
secretory  disturbances  occur  unless  the  paralysis  is  functional. 

The  course  depends  on  the  severity  of  the  lesion.  If  the  nerve 
is  totally  cut  or  torn  across,  it  may  require  one  or  two  years  for 
perfect  recovery,'  which,  however,  occurs  if  the  severed  ends  are 
properly  approximated. 

The  diuijuwii  of  a  sacral  palsy  is  based  on  the  history  and  on 
tlie  distribution  of  the  ansesthesia  and  o£  the  muscular  paralysis. 
The  sacral  nerves  do  everything  for  the  lower  limb  except  extend 
the  leg,  flex  and  adduct  the  thigh,  and  to  some  extent  rotate  it. 
They  supply  sensation  equally  extensively  {see  Fig.  81). 

The  distinction  from  spinal-cord  disease  is  chiefly  based  on  the 
unilateral  symptoms,  the  absence  of  disorder  of  the  sphincters,  and 
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the  combmatiou  of  paralysis,  vasting,  and  soisoiy  tremble^  in  the 
oourse  of  the  aaoral  nerves. 

SiNGLS-NxBTX  Saobal  Fauibb. — The  symptoms  of  paralysifl 
of  single  nerves  are  indicated  l^  their  fonotion.  The  nerves  noely 
affected  are  the  superior  gluteal,  muscular,  and  small  sciatic.  The 
nerve  oftenest  afEeoted  is  the  great  sciatiCf  and  especially  its  tmterior 
tibial  branch.  In  the  latter  case  a  otmdition  called  "  dropfoot"  is 
produced. 

In  ih»patholoffy  and  treatment  of  sacral  palsies  there  is  nothing 
especial  that  can  be  said. 


CHAPTEE  X. 

SENSOET    KZUKOSES    OF    THE    CEREBBO  -  SPINAL 

NEEVES. 

Aa  the  most  common  disorders  of  the  sensory  nerves  are  neora^ias 
and  paraesthesias,  I  shall  introdoce  the  sulgect  with  a  general  de- 
scription of  these  sj'mptoms. 

PAILESTHESIA. 
Lor:AL  Fajlkhtbesia,  Acbo-pakjbsthesia,  Waking  Numbxsss. 

The  condition  known  as  paresthesia  is  one  which  should  be  more 
familiar  to  physicians,  and  be  more  commonly  rect^nized  and  under- 
stood. Paresthesia  is  the  name  given  to  a  number  of  subjective 
seDHations,  such  as  prickling,  numbness,  creeping  sensations,  tick- 
ling, and  burning.  It  includes,  in  fact,  nearly  all  the  subjective 
sensatims  of  the  ekin,  except  those  of  pain.  It  is  a  condition 
which  is,  therefore,  extremely  common,  and  in  its  mildest  and 
most  trivial  character  is  much  more  often  experienced  tban  pain. 
When  these  sensations  fix  themselves  in  a  certain  locality,  follow- 
ing perhaps  the  tract  of  the  nerve,  or  fastening  themselves  upon 
the  hand  or  foot,  they  take  on  a  certain  clinical  picture,  and  de- 
serve to  have  the  name  of  a  disease,  to  just  the  same  extent  that 
a  neuralgia  does.  Farfesthesia,  in  almost  all  cases,  implies  simply 
a  lower  grade  of  irritation  of  the  nerve  fibres  than  occurs  in  neu- 
ralgia, and  is  a  kind  of  ghostly  simulacrum  of  tbat  disease.  It 
very  often  precedes  or  accompanies  attacks  of  pain.  There  is  some- 
times a  tingling  of  the  teeth  or  burning  in  the  face  which  has  a 
shadowy  likeness  to  a  toothache  or  trigeminal  neuralgia.  In  the 
same  way,  one  finds  paraesthesias  affecting  the  head,  causing  sensa- 
tions of  pressure  and  constriction,  of  burning,  and  general  undefin- 
able  discomfort,  which  are  entirely  comparable  to  headaches. 

In  conditions  of  neurasthenia,  parsesthesias  of  the  head  are  more 
common  even  than  the  headaches.  Paraesthesia  sometimes  follows 
the  course  of  a  nerve,  as  when  one  feels  numbness  of  the  hand  if 
the  ulnar  is  pressed  upon  at  the  elbow,  or  numbness  in  the  foot 
when  the  sciatic  is  pressed  upon,  as  when  the  legs  are  crossed. 

There  is  also  pareesthesia  affecting  one  of  the  intercostal  nerves 
OT  one  of  the  crural  nerves.     On  the  other  hand,  paraesthesia  may 
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affect  all  four  extremities,  so  that  they  feel  entirely  benumbed  or 
prickling.  Tbcre  i;^,  I  repeat,  a  very  close  aualogy  between  these 
groups  of  para:sthf!iia»  nud  iieutalgias. 

Kiivioyij. — Pareesthesia,  whether  local  or  diffuse,  Ofcurs  rather 
more  often  ia  Tromen  than  iu  men,  and  rather  more  often  in  the 
mature  and  miildle-aged  than  in  young  people.  It  is  most  frequent 
in  women  of  middle  age,  especially  in  those  who  are  accustomed  to 
hard  work  witit  the  hands  iu  waabijjg  and  the  exposure  incidental 
to  this.  It  also  occurs  in  those  who  are  oblige<l  to  walk  a  greatdea] 
and  to  be  upon  their  feet,  and  it  especially  affects  tailors,  scam- 
stn^sai-H,  bookbinder!),  and  tluute  who  have  to  use  their  hands  con- 
stantly in  some  skilled  mecbauioal  work.  It  sometimes  occurs  in 
old  age,  beiug  acconipauied  by  evidence  of  j^'out  or  glycosuria  iu 
soute  cases.  It  is  aiiKociatcd  witK  rheiimuttHm  (twelve  per  rent 
of  caaes)  and  with  alcoholism  (eight  per  cent  of  cases).  It  fallows 
infections  like  typhoid  fever  and  the  giippe,  aiid  incana  iu  theao,  aa 
iu  many  otlitr  cases,  a  low  grade  of  neuritis.  Aa  a  rule,  however, 
patiBsthesia  is  an  occupation  neurosis  iu  which  exposure,  rheuma- 
tism, alcohol,  and  Itthajmia  are  the  exciting  causes. 

ParoBSthesia  affccta  single  rerebro-spinal  nerves  just  a."!  neuralgia 
does,  or  it  m»y  be  more  generally  distributed.  In  the  latter  case 
it  aifeets  most  the  feet  and  hands,  and  it  ia  called  acro-jiara^tt/tetia. 

We  meet  tlien  with: 

J.  Cephalic  par^eathesias,  comparable  to  diflfuse  headaches. 

2.  Local  paroisthesioa,  compararahle  to  local  neuralgias. 

3.  Aoro-paraMthesia,  involving  the  feet  or  hands  or  both  diffusely. 
The  cephalic  para>stliesias  are  usually  symptoms  of  neuiaatheuio 

or  lithajutc  states  and  will  nut  be  considered  here.  Amoug  eighty- 
five  canes  of  loi'al  and  ac-i'o-partEt'ithetiia:,  not  symptomatic  of  other 
and  organic  ner\'e  disease,  I  found  that  there  were  of  the  loral  forms 
thirty-five  caaca,  of  acro-iiarnfistlieflia  Hfty  cases.  The  local  jiarwsthc- 
sias  utfccted  the  anus  in  eighteen  cases,  next  the  thigh  and  leg  nerves 
in  twenty  cases,  and,  last,  the  trigeminal  nerve  in  tliree  cases.* 

*T1iu  following  analysift  of  eighty  dvecnses  of  panuHtlii'sia  occumiigia 
luy  pmclice  shows  Honi«thiug  of  the  caus*}  uml  U>cul  dcvvlupmoni  of  tlie 
EcmUdy.  T1j«  iii(j«t  frvqucnt  causes  I  find  U>  ■»  tlii.>w  cungcriivd  with  occiipa- 
lioQ.  ParuAllieitiM,  ill  tt»  general  maDifciftitluiiit,  luny  bo  cunsiilcrcd  almost 
aa  occupatitJii  unuruKis.     Tli^'  list  of  casus  may  be  put  down  ds  firllows : 


Occupation 15 

Rticutnuttem 10 

Atooliallsri). , 6 

InfiTtion   . .                  6 

fienUUr fl 


Reflex  irritation.  

Ilystcrift    ... 

CllniKcCerIc  change 

Vnrinus  cnuM'S,  suiji  h»  atupu- 
thi'tilc  staU!.  pucrperfum.  etc. 


IS 


Among  tts  cases  there  were  )M  males  imd  49  fenisl^s : 


Vl>i  snu^  ly  TEX  mxrvn  vrsera. 

*fMVi*Mtf  iittasTjUHft-  wnii^7  ^  sua.  ^•-«t'^  -scasuciitc  &  ^sje  'v:n- 
vy  'jui  UveKura.  wa.  vtxa.  a.iK<  3.  Tait  Jaec  '&»  iniiBTJiwif  ar^ 
at  li  ruA^  t;^uM^  ins  jian'  ifZjrjw  -i^  CT«."~:n:Ta3L  -i^  &  lecvc.  c^w~ 

^AAlfl^w  •■.. jn tf  ^a* »*»r.Oii ajjj ■aird ;na"gT-g-4i  Tliavsaoaccial 
yitA  'X  V9iMru«M.  lAc  u  t^<>n  Ja.7  Ciassacsii.  fftSEuanss  or  tc^ 

vKti^Aitf  'sv^iwsti^- r  At^S  ia> 'Jut*  ;ft.'Tty  cr  kub.     Tbsvsfi&OBaiki^t 

''^u^A^fv,    Tvt  t7M:;^/;au  <xio^rTa£«^  tuTsg  -w^ritf-  as  serais  poiais 

isjui  jtf*rr«t*  t.#>^;^,     Ti*  ajXL*  4rit  <^fee-rfT  if  tv^c  iLi=  die  J&»er 

»:tyj*r3ai:T.-;*x  j  tA/i  '.i^t  tiytxyjjojt  ii^rr*^  eicepc  ia  bjatn*  sake  a  beKt- 
y^tYJ^.  t'jru-i  *.i^r,^  'xj;  ^tm,  i^aj  be  nUjut  inTt^Teni.  The  sralp 
stt^.  t<sii\  it*/  t^  ;::.'T'/.T*>d.  tiftogL  alvsTs  in  a  ciacr  degree,  the 
fAVmt  ^jfitiylsiiiiii.^  *A  ii^SiMscJ^Ai  ut  hfoA,  prickliag.  £=sLing.  md 
»«!fV'Z  yt'dWit*'..  \jt  \it*:  J^^  l'>ra^  there  is  Domlmess  aldng  the 
ii^nar  MTTii;  «>r  ;u  '^^  kna  '^r  a>>ng  some  bnux-h  of  Uw  lumbar 
i^-tttm  ftM:-fxt'/i/if.  'lit*:  nytui/touia  caose  a  condition  oi  mental 
mitt^X  MStfi  jtKrr*Aiittt*r>:%  whif-h  idd  to  the  sufferings  materially. 
KruUoM:*:*  *A  otirvirk,  'A  dvirpepsia  and  ccnstipation,  of  anjwni*^ 
Iff  of  uitw^iinr  rit*nimMhut  will  jmuerallT  be  found.  The  urine  is 
uvtitlly  rutii*^  Vi'/^iX  in  fv^W  and  )ip««ific  grarity  (1.010  to  l.OlSt, 
*\i'/)A\y  t-UfOfiyf  with  trz'-'mii  'A  ph^Aphatfrs  and  occasional  excessiTe 
A'lwhsit^tm  oi  iJfaUts,  \'u<\*^r  x\if.  h*ari  of  panesthesic  neurosis,  the 
M.tfM'tiffti  kw/tfu  an  vtikin'j  nuvihn*Mt  or  rn'yA'  }^ii*if  may  be  described. 
'i'liiK  i«  a  iVminWr  fttiara'rtirrized  by  a  temporary  paralysis  of  an 
i^xtrtfiuity,  with  iiiuuim*mn,  uiAu:t^\  on  first  waking  or  after  lying 
d'/wn  for  a  tinif;, 

aisles.       Females.       Total. 

ll«tt'lH  Mii'l  ff^t,  or  Ifilii,  iitItii:Uni 0 

llMfKiH  wlorM; (( 

Kwt  «iid  k:KH 10 

flctwral  wniMtforiH 

]/»c»l U 

36  49  86 

11l«  fllNM-'ial  IKtrVMI  nfTtrCU^rl  wnrr;  ; 

Trifiiniliwl 4 

Vndilnl li 

loar 7 

dUl 1 

,.uril ■* 

/notuwl 1 


a 

IT 

13 

18 

10 

20 

4 

4 

12 

36 

Sacral 1 

Bciatic 1 

Plantar 11 

35 
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It  18  a  rare  dia«iao  and  Huk  is  knowu  of  its  cause.  Itocciirs  in 
fttlults  aiitl  usuully  in  the  Ufiiru|)atliiu.  SomeUmes  evidence  of 
weak  heart  or  poor  innervation  of  the  vessels  is  present. 

The  symptoms  are  much  ]ike  lliose  caujst'd  by  temporary  com- 
pression of  a  nerve  when  the  leg  or  arm  goes  to  sleep.  The  paralysis 
is  temporary  and  there  is  no  anmsthesia.  It  is  often  a  very  obsti- 
nate condition  but  hMtlti  to  no  serious  retuilt. 

I'at/iolfiffff. — Tho  piitholoyy  of  poraiBthesia  is  baaed  ujmn  tlie 
similarity  oE  tlie  aywpLums  to  ihuse  in  uiild  or  incipient  rases  of 
neuritis  and  upun  tiio  effects  of  drugs  in  relieving  symptoms.  It 
is  believed  that  the  peripheral  nerves  are  being  irritated  by  some 
poison  (liroulatiiif;  in  the  IiIcmhI.  Co-npcrating  with  this  are  iiervi's 
naturally  over- irritable,  or  made  so  by  ana'niin,  hypertemia,  or  ex- 
posure to  cold,  iu  some  ca»e8  there  is  undoubtedly  a  low  grade 
of  neuritis,  and  in  other  cusea  there  is  a  congestion  or  slight  degree 
of  degeneration  of  the  nerve. 

Diagnonis. — The  condition  is  to  be  distingiiished  from  hysteria, 
neurasthenia,  multiple  neuritis,  ocH'upatiun  neuroses,  and  central 
organic  diseases  of  coid  or  bniiii.  lu  hysteria  the  symptoms  are 
less  diffuse,  regular,  and  bilateral,  while  acine  aiicBstheitia  is  rarely 
absent.  Parieathesias  nr©  vui^  common  in  neurasthenia,  and  iu  some 
eases  here  thoy  are  due,  no  doubt,  to  peripheral  irritation.  In 
neunu^tlienia,  tin*  paratttliesius  arc,  however,  geuerally  in  oue  ex- 
tremity, less  diffuse,  and  as  a  rule  more  temporary.  Thei'e  is  no 
motor  weakueas,  and  the  head  and  spine  are  usually  complained  of 
more  than  the  annn  or  legs.  Waking  numbness  and  night  palsy  arc 
intermittent  disorders,  disappearing  within  a  fhurt  time  after  wak- 
ing or  rising  from  a  rocunUiPut  jtotitiiro.  The  numbness  that  is  felC 
with  digiti  mortui  and  Kaynnud's  disease  is  aecompauieJ  by  spasm 
of  the  blood-vessels  and  whitening  of  the  fingers.  In  multiple  neu- 
ritis there  is  usually  some  distinct  anaesthesia,  pain,  or  tenderness, 
and  also  motor  wenihuess. 

Froffnwfig  and  Course. — The  disease,  If  not  treated,  runs  a  course 
of  several  iitoutiis,  witti  some  inter  missions  and  relapses.  It  may 
disappear,  to  return  the  next  year.  It  never  progresses  to  any 
serious  condition,  and  is  in  almost  all  cases  eventually  cured. 

TrrrUtnfnt.—'JLhc  patient,  should  receive  alkalies,  with  bromides, 
pepsin,  iron,  and  strychnine.  The  faradic  current,  massage,  and 
stimulating  liniments  arc  useful.  Kest  and  removal  from  excitiiig 
causes,  Such  as  exposure  and  special  work,  are  also  indicated. 


UfS  DISKAfllS  OF  THS  KKSTOCS  ST8([BM. 


NEURALGIA. 

Neuralgia  is  a  condition  characterized  by  pain  in  the  course  of  a 
nerve  or  of  nerves. 

F<rrm». — Neuralgias  may  be  idiopathic,  i.e.,  developed  sponta- 
neously; or  symptomatic,  i.e.,  dae  to  some  known  toxic  influence, 
reflex  irritant,  or  organic  disease  acting  on  the  nerve.  Thus  a 
central  disease  of  the  nervous  system  or  a  tumor  pressing  on  a  nerve 
may  cause  a  symptomatic  neuralgia.  When  there  is  organic  disease 
of  the  nerve  itself,  such  as  neuritis,  the  disease  cannot  be,  strictly 
sjfeaLing,  called  neuralgia,  but  it  is  often  impossible  to  draw  the 
lines  absolutely. 

Neuralgias  are  divided,  in  accordance  with  their  cause,  into  the 
epileptiform,  hysterical,  reflex,  traumatic,  gouty,  etc. 

Neuralgias  are  also  divided,  in  accordance  with  their  anatomical 
location,  into  trigeminal,  cervico-^x^ipital,  brachial,  intercostal, 
lumbar,  crural,  sciatic,  and  visceral. 

Migraine  and  headache  are  not  classed  among  neralgias. 

Neuralgias  of  all  kinds  make  up  about  ten  \ii£t  cent  of  the 
nervous  disorders  for  which  the  neurologist  is  consulted.  The  most 
frequent  form  is  the  trigeminal  j  next  in  order  come  the  sciatic,  in- 
tercostal, cervico-occipital,  lumbo-abdominal,  brachial,  and  visceral 
neuralgias. 

Ktiology. — Neuralgia  never  affects  young  children,  and,  leaving 
out  migraine  and  headache,  it  is  rarely  met  with  before  the  fifteenth 
year.  From  that  time  until  twenty-five  the  frequency  very  rapidly 
increases.  About  one-fourth  of  all  cases  occur  between  the  ages  of 
fifteen  and  twenty-five;  the  relative  number  then  slowly  decreases 
to  the  forty-fifth  year,  when  there  is  a  rapid  fall.  Neuralgia  is  very 
rare  in  old  age. 

Women  are  more  affected  than  men,  in  the  proportion  of  five  to 
three  (analysis  of  887  cases).  In  New  York  most  cases  occur  in 
winter,  next  in  the  autumn.  More  cases  occur  in  temperate  climates 
and  in  wet  and  cold  regions. 

Hereditary  influent*,  neurotic  constitution,  anaemia  and  debility, 
gouty  and  rheumatic  diatheses,  all  predispose  somewhat  to  the  dis- 
ease. The  exciting  causes  can  be  included  under  the  head  of  toxic 
agents,  infections,  exposure,  overexertion,  emotional  shock,  injuries, 
and  neuritis  of  low  degree. 

Local  irritation  of  nerves  may  excite  neuralgia,  direct  or  reflex 
in  kind.  Some  help  in  recognizing  the  reflex  origin  of  neuralgias 
and  other  pains  may  be  gained  from  the  accompanying  diagrams. 
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Sjfmjitowu. — ^These  will  be  described  in  detail  in  the  ohaptera  on 
the  special  famu. 

The  dcRiuiuuat  symptom  is,  ttf  course,  pain.  This  pain  is  sharps 
darting,  bonng,  stabbing  or  bnming  in  character.     Ik  eomes  en  in 


Fio.  8L— DuamAMa  saowoo  tbk  DtsTUBrrtoii  or  ths  CxxKBHo-SPCfAi.  Strakm  ov 
NmTBa  ASK  TBB  LocATios  or  TRXirenRRXo  Faikh  asd  Neveuloia. 


Struidaor  Cerebro^plDftl  Nerrea. 

DlBtiiburloii. 

Trigeminus,  facial,  etc 

Upp»r  four  cervical. 

Lower  four  cvrrlcal  and  Drat  dor- 

■aU 
Upper  six  dorsal. 
Lower  =ii  dorsal  except  last. 

Twelfth  donal,  four  lumbar. 

Fifth  lumbar  anil  l\\e  sacral. 

Face  and  lis  orifloee,  aaterlor  scalp. 
Ocdplial  refflOD.  Deck. 
Upper  exIrAnitiea, 

Thorscie  wall. 

Ar««  V 

Abdominal  wall,  upper  lumbar,  upper 
lateral  (hj^h  tuirface. 

Lumbar  rvKion,  llpppr  fflutpal,  ante- 
rior and  inni^r  tlilKh  and  knee. 

Lower  fcluteal,  posterior  thlirli,  left. 

Arna  VI  

Area  VII 

paroxysms  of  great  inteiisitj'.  In  the  intervals  there  may  be  no 
pain  or  it  may  be  simply  a  dull  arhe.  The  pain  nms  along  the 
conrae  of  certain  nerves,  though  it  is  not  confined  necessarily  to 
them,  but  may  be  somewhat  diffuse.  Pain  is  increased  or  brought 
on  by  cold  or  heat,  or  pressure  on  the  affected  part. 
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The  skin  and  nerves  are  sometime!)  tender  or  even  exquisitely 
8«nBitive.  Firm  pre»aur«,  however,  ia  uaiially  not  painful.  In 
about  half  the  oases  of  long  standing,  trnder  poitits  may  bo  found 
which  coiTe^pond  to  the  exit  of  nerves  from  a  bony  canal  or  the 
sutifitanL-e  of  a  iiiuKcb  or  fa»cia.  In  nue  t!u^4>!t  there  is  teuderueas 
over  the  spine  corresponding  to  the  \iomt  where  the  aflet'ted  nerves 
arise.  Besides  feelings  of  paiu,  tht^re  is  often  a  sense  of  uumb- 
neas,  cold,  tingling,  or  ht>avinesa  of  the  limb.  Vasomotor,  secre- 
tory, and  trophic  disturbances  may  occur;  hut  when  these  are  pro- 
nounced one  must  suspMit  neuritis  or  an  orgaiiie  central  disease. 
Musinilar  B|>nsm  is  sometimes  present;  more  rarely  there  is  some 
muscular  weakness.  The  paroxysms  of  paiu  may  intermit  regii- 
Iflrly;  Bometimcti  they  c.crnxc  on  every  day  at  tlie  same  hour.  They 
are  apt  lo  be  m-oi-sk  at  night.  Thn  attacks  of  tin?  diaeuse  often  run 
a  course  of  several  weeks  or  mouths,  and  in  some  forms  they  last 
for  years. 

The  painful  sensations  of  neuralgia  usually  originate  in  the 
peripheral  sensory  neuron.  lu  some  cases  the  posterior  spinal 
ganglion  is  chiefly  at  fault  (Anstie) ;  in  otlievs  the  imtattou  nffeeta 
the  entire  sensory  nerve.  The  central  sensory  ufurons  that  carry 
impulses  to  the  brain  are  rarely  the  cause  of  neuralgia,  and  local 
diseases  of  the  cord  and  brain  do  not,  as  a  rule,  cause  ]iiiiu  by 
irritating  these  sensory  pathways.  Still  there  niny  lifl  neu- 
ralgio  pain  from  this  eausL^;  and  "eentrnl  ihtvou,<j  ]»ains "  have 
been  observed  iu  brain  turners  and  after  bi-ain  hemorrhage  or 
softening. 

J'fi//ti}h>'jii. — Many  cases  that  used  to  be  cal]e<l  neuralgia  are 
BOW  known  to  b«  forms  of  neuritis,  r.'j.,  sciatica  and  brachial  neu- 
ralgia. Other  forms  are  sometLmes  due  to  impaired  nutrition  of  the 
neuron  from  an  obliterating  arteritis  (lie  douloureux);  stilt  others 
are  due  to  the  irritation  of  nerves  from  the  diathetic  poison  of  gout, 
rheumatism,  and  diabetes,  or  to  extrinsic  poisons,  such  as  alcohol, 
lead,  and  arsenic.  In  these  casps  tlifl  8en.sory  nerves  of  Ibe  nerve 
sheaths  (nervi  nervorum)  are  affseted.  There  remain  many  cases 
in  which  the  trouble  shifts  tvom  one  locality  tnO  ani)tlicr,  or  in  whicfi 
no  special  local  or  general  irritation  can  be  discovered.  In  these 
cases  wo  assume  that  tlie  pathogenic  focus  is  in  the  spinal  or  cere- 
bral sensor}'  neurons. 

There  are  some  forras  of  neuralgia  which  may  be  called  "rem- 
iniscent" or  "hallucinatory."  The  patient,  who  is  an  impres- 
sionable and  sensitive  person,  lias  hud  a  genuine  cause  for  neuralgic 
pains;  but  tliis,  after  lastiiiR  some  time,  has  ceased,  while  the  paln- 
fal  impressions  continue  lo  remain  in  the  cerebral  cortex.     The 
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neuralgia  U  a  marbul  lutbit  u£  f&eling  pain.  Such  neurai^^  are 
prouiotetl  ofleu  l>y  lh«  use  of  morphine. 

/>iVi*?rto*iJt. — This  is  biiaeil  on  the  fact  that  neuralgic  pains  are 
shifting,  paroxysmal,  folluvr  thu  eourst!  of  iierves,  art*  accompanied 
ofU-n  hy  tender  points  and  not  ac^^ompanied  by  Bigna  of  organic 
iiervH  diat-asef  »uch  an  paralysis,  ana!Sth«sia,  and  tenderness  over 
Uie  nerve  trunks.  Thermic  jwnsations  of  burning  or  coid  are  nir*ly 
neuralgic,  Irat  are  due  to  neuritis. 

PrftynfMf/t  is  good,  fxcept  for  the  reminiscent  nmiralgias,  the 
neuralgias  of  hysterical  and  neurusthpnic  persons,  who  arc  thoroughly 
aiistinic,  d«bi1itatet1,  ag<»l,  »ud  broken  dowu  morally  and  physi- 
cally. Tht>  neuralgias  of  the  degenerative  [ket-iul  of  life  are  also 
very  obstinate. 

The  treatment  will  he  discuased  under  special  heads. 

NEUR08E.**  OP  THE   NERVES  OF  HPECIAL  SENSE. 
TlIK    OLyAtTtlRY    ^KKVr. 

^n/itomy.^The  ihlfatilory  uwrvps  consist  of  a  number  of  peri- 
pheral fibres  that  arise  from  the  olfactory  bulb,  pass  through  the 
cribriform  plate  of  the  ethmoid  bone,  and  at-e  distributed  to  ttie 
mucous  membrane  of   tlie   superior   an«]  middle  turbinated  bones 
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and  the  upper  part  of  the  nasal  septum.  The  olfactorj-  bulb 
is  with  its  ubsoi^iated  partit  really  a  sulidiTision  of  the  brain  (rtii* 
nencephalun)  and  not  a  true  nerve.  For  many  reasons  the  auat* 
omy  of  the  rhinencephalon  has  a  i>eculiar  interesL  It  is  deTvlntiwl 
fnm  a  secondary  division  of  the  first  cerebral  vesicle.     It  iucludM 
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in  man,  from  before  backwai'd,  the  bulb  and  peripheral  nerves,  the 
olfattUiry  ttaeia,  and  tholr  lateral  ivuts  with  the  gray  root  or  tri- 
goiium  between  thwn,  the  hippr>irampal  convolution  and  cornua 
ammoniB,  part  of  the  convolution  of  the  corpna  caJIosum,  the 
nerves  of  Lancisi,  and  the  anterior  couiniissure.  Keceut  studiesuf  the 
anatomy  of  the  olfactury  bulb  and  its  oervvs  show  that  this  ap- 
paratus is  very  analogous  to  that  of  the  retina.  Beginning  with 
the  nervo  cells  of  the  nasal  nmcous  maniliraiu',  it  is  found  that  these 
are  bipolar,  and  are  analogous  to  the  cells  of  the  posterior  spinal 
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ganglia;  they  send  peripheral  processes  between  the  epithelial  relit;, 
and  these  processes  teueivu  the  oll'aetfiry  stimulus ;  the  other  and  cen- 
tral pnx^esHes  pass  up  through  die  ethmoid  bttne  to  the  bulb.  TheKU 
fomi  the  so-called  nerves  of  smell.  They  end  in  fine  expansions 
which  unite  with  similar  terminal  expansions  li-oia  a  deeper  layer  of 
cells.  The  tangle  of  fibres  ionua  wh-jl  aie  known  as  the  glomerular 
bodies^  Next  is  a  layer  of  peculiar  colls,  called  from  their  shape  mi- 
tral. They  have  neurasous  which  become  part  of  the  olfactory 
tract.  Beeper  still  is  a  layer  of  granular  and  central  fibi-es,  the 
former  being  peculiar  in  having  no  axis  eyliuders.  These  cells  re- 
semble the  spongioblast  cells  of  the  retina  and  are  afisociative  in 
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fnntrtiou.  The  ceutra)  olfa<;tory  fibres,  which  are  now  ueurons  of 
the  third  order — that  is  to  say,  thi^y  ai*  the  third  from  the  p^ri- 
phftral  olfa^-loiy  cell — jiass  to  the  hipporampus,  romii  ainmonin,  and 
convohtliua  uf  the  c-orpuH  ralloHtuii.  Through  fells  in  tht>se  areas 
tlioy  are  put  iu  coiiuection  with  the  optic  thalamus  aad  with 
the  inoUir  trarta.     The  l^lfa^'l(l^y  uervtw  th)  ticit  dwiiHsalfi. 

The  seiiso  of  sniell  \s  nidiuientaiy  in  man,  yet  it  is  still  the 
Mnne  by  whii-h  we  can  appretiatt-  the  mast  atttniuaCod  matter;  for 
the  trillioiith  tif  a  grain  of  meicapUui  is  able  to  awaken  a  seiisatioii 
ill  the  mind,  but  tuis  weight  and  diruensiuus  so  inliiiitely  miuut«  as  to 
be  quite  beyond  the  power  of  the  imagination  U)  grasp.  Acconliug 
to  >?al(intin,  we  can  pctvoive  ,.,4ii„n  *^^  ^  gmiu  of  oil  of  «)6I'h. 
According  to  Fischer  and  Pcnmldt,  one  can  perceive  y,^^J,,j^jj^  of 
a  grain  of  niercaptan.  1  have  found  that  one  can  perceive  the  odor 
from  4  1-111.  of  a  solution  of  oil  of  cloves,  I  to  l(Ht,0(iO.  Mattfir  to 
be  perceived  as  odur  must  be  in  a  gaseous  form.  Dolorous  tteusu- 
tions  co-operaliug  with  taste  sensations  Euim  "tiavor."  Varinrty  in 
(xiorijua  sonaatiuiia  depends  probably  upon  the  rapidity  of  molecular 
vibrations  as  In  the  case  of  light;  and  .iubstances  having  similar  re- 
lations in  vibration  have  similai-ity  in  odor  (Haycraft).  Mah-a  liave 
a  wore  tlelicate  sense  of  smell  than  females  (Milfoils  and  Hailey). 
The  keenness  of  the  olfactory  sense  ia  leaseiied  in  thu  insane  and 
riniinal  rlasKeK. 

Anosmia. —  The  olfactory  oerve  is  affected  eliaiouily  by  loss  of 
function,  or  anosmia^  increased  sensitiveness  of  function,  or  hy- 
peroamia,  and  perversions  of  function,  or  patosmiu. 

AnustiLiH  is  far  tlm  ituwt  cunmion  disorder  of  olfaction. 

JCtioio'jif. ^Its  usual  cause  ia  disease  of  the  mucous  membrane  of 
the  nose.  Injuries,  intlammatiuus,  and  tumor»  affecting  any  part 
of  the  course  of  the  nei-ve,  its  bulb,  or  central  fibres,  may  also  cause 
it.  tTnilaterjil  cortical  le.siona  in  the  uncinate  gyrus  may  lead  to 
partial  loss  of  aniell.  It  will  be  not  entire,  Ih'chusc  each  nerve  re- 
reives  hbres  froin  both  hemispheres.  Taralysis  of  the  fifth  or  sev- 
enth nerve  may  nidirectly  (';LUse  some  auosiuia.  Primary  degener- 
ative changes  and  excessive  olfa<tory  .-^timulaeion  raiLie  anosmia. 
There  may  aliH)  lie  a  congenitid  ahaenoe  of  the  m'rves.  AnoHmia 
oueurs  sometimes  as  a  pure  neurosis  in  hyateiia  oi'  in  neurasthenic 
states. 

iJitujnoais. — This  is  made  by  test  odors.  To  test  the  sense  of 
amell,  a  bottle  of  oil  of  cloves  or  iif  some  familiar  non-irritating 
odor  may  be  used.  To  detect  quantitative  disturbance  one  may  uao 
six  phial-s  containing  oil  of  clovcii,  iu  ])iirity  and  in  watery  mixtnre 
of  1  to  10,  1  to  100,  1  to  1,(M)0.  1  to  lO.Omt,  and  1  to  100,000. 
Special  olfactometers  have  been  devised.  The  sense  of  smell  for 
any  single  odor  is  lost  in  about  three  minnteft,  but  returns  after 
one  minute's  rest. 
II 
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Treatnumt. — Fot  fanctional  anoemia,  snulb  containing  strych- 
nine gr.  ^g-  and  gum  acacia  Z  ij-  can  be  used.  Weak  galvanic  and 
faradic  currents  are  recommended.  Usuallj  there  is  in  anosmia  a 
local  catarrhal  condition  of  the  nose  which  requires  treatment. 

Hypeeoshia  occurs  only  rarely  and  then  in  nenrasthenir,  hys- 
terical, or  insane  persons.  In  the  latter  it  is  more  often  a  psychical 
phenomenon  than  a  peripheral  disorder.  Hyperoemia  can  be  cul- 
tivated, and  this  is  done  sometimes  by  the  blind  and  by  those 
engaged  in  certain  pursuits,  such  as  tea  tasting  and  wine  tasting. 

HaUucinations  of  smell  occur  in  the  insane,  as  just  mentioned, 
and  a  few  cases  of  epilepsy  are  reported  in  which  the  cause  was  a 
stench.  When  all  olfactory  sensations  are  disagreeable  the  condi- 
tion is  called  kakosmia. 

PAB08MIA  is  a  not  infrequent  condition.  In  it  everything 
smells  alike  to  the  patient,  and  the  odor  smelled  is  perhaps  a 
peculiar  or  offensive  one.  This  condition  may  be  due  to  local  dis- 
ease, but  is  often  a  symptom  of  hysteria  or  neurasthenia. 

The  Optic   Nerve. 

Anatom}/. — The  optic  nerve  is  not  a  true  peripheral  nerve  but  a 
tract  of  the  brain,  and  it  connects  the  retinal  cells  with  the  brain 
proper.  Like  other  brain  tracts  its  fibres  have  a  myelin  sheath 
but  no  neurilemma.  The  real  origin  of  the  nerve  is  in  the  retina, 
just  as  the  olfactory  nerve  arises  in  the  peripheral  cells  of  the  olfac- 
tory mucous  membrane  and  the  spinal  sensory  nerves  arise  in  the 
spinal  ganglia. 

The  retina  is  a  nervous  tissue  formed  essentially  of  three  layers 
of  nerve  cells.  From  without  inward  they  are:  the  layer  of  visual 
cells,  the  layer  of  bipolar  cells,  and  the  layer  of  ganglionic  cells. 
This  subdivision  is  shown  in  the  diagram  (Fig.  86).  These  differ- 
ent layers  may  be  subdivided  so  as  to  give  the  following  layers  from 
without  inward: 

1.  Tho  layer  of  rods  and  conea.  >  p^^j      ^^^  i         ^j  ^^^^  "^n, 
a.  Tho  cxtcrual  granular  layer.  J 

8.  Tho  oxtumal  molecular  layer.    [Forming  the  layer  of  bipolar  cells. 

4.  latcrnal  granular  layer.  I 

5.  Internal  molecular  layer.  i  Forming  the  layer 
0.  Qangllonic  layer,  with  the  fibres  of  the  optic  nerve.  )      of  ganglion  cells. 

The  layer  of  visual  cells  is  subdivided,  as  seen  in  the  figure, 
into  that  of  the  rods  and  cones  externally  and  that  of  the  external 
granular  internally.  This  is,  however,  practically  a  layer  made  up 
simply  of  bipolar  nerve  cells  with  prolongations  more  or  less  long 
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ivhieh  rnn  to  thf>  (^xW^rnal  siirfnoe  of  the  retina  and  there  form  a 
aarieB  of  bodies  known  as  the  toiIb  and  coneB. 

In  the  la^er  of  bipolar  cellH  rnra  layers  of  cells  with  proceaHes 
nmnuig  horizontally,  sikI  in  the  internal  molecular  layer  art!  largt-r 
lnjrizcmtal  cells,  called  by  Cajal  spongioblast-s.  There  are  aUo  iu  the 
retiua  terminal  arborizAtions  of  cells  wliose  origin  ig  in  the  thal- 
aimis,  corpora  geniculata,  ot  anterior  tubercles.  Tbeae  carry 
impulses  1o  the  retinal  cells  (Fig.  85,  n). 

The  ncunixons  of  the  gnnglionic  cells  send  tibres  whiiib  unite 
to  form  the  optic  uerve. 
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Fin,  &.— TluWTiMi  SsiTioir  <iw  a  MuauLiaH  ItmHA.  ji.  LAvm^f  rods  and  onoM; 
B.  bu(II«aor  vl*u*l  ci-lla  <«strmkl  granuUrj;  C,  rxtvrnal  tnolmilnr  l«3<'i';  K.  Layn-cf  bi- 
polar c*1Jb  (intsriiftl  fitmxia\at}-,  >',  tnu>rt]Bj  iiioliwiilar  Ittyxri  O,  lAj-nrot  KuiKlkirik-  iMh; 
B.l*j9relopU»>umn.t>Bbn9\  et,  rod;  ^,  tuiw;  e.  Uwlyof  ll]«  vwup  i*ll;  d,bo-\j  nt  Um  m] 
Oall;  F,  bipolar  rod  crlla:  /,  litpolor  cono««U«:  e,  h,  I.J,  *.  KiMicllonlCLvlln  ramiryinKlnllia 
TSrioaii  KnttA  ol  Ihx  Intfrnnl  niuleeuW  lonr;  r.  Inr«<rlf>r  arbnrtutloii  of  tlin  bipolu-  rud 
ceHa,  MOiiMilDii  with  ilir  KAUirlioiiii:  orlli:  r,.  lDreriar«rlK>hiaii>in  i>r  th^  MpoUr  isnti^ <»lla: 

t,  Opttbtflat  orMflllrrii-IUi:  j.  imlnt  of  cnntiu:<(  bntiiroui  tbr  nolo  anil  tlic-lr  bl)Kilnr  »-1la:  ■. 
pOlBtof  contact  brl.woMittir-i.'UOMniKl  Ibi^ir  bi]io1ar  ovlb;  *,  i.i«iitrlfijcnl  iiorvci  niirn  ((.>)ab. 

The  Optic  nerves  each  contain  about  oOO.flOO  Ebres.  They  pass 
to  the  optie  chiiism,  whcro  about  one-third  of  thfl  tibroa  cross,  in 
man.  Iu  lower  animals  tho  clecus»ation  is  greater.  Those  KbreH 
which  do  not  cross  comi'  from  tlie  outer  or  temporal  third  of  the 
tetiua;  those  which  tiociuss  coiue  from  the  interual  or  nasal  twy- 
thirds.  A  feir  fibres  pass  from  one  optic  centre  in  the  brain  along 
the  posterior  border  of  the  optic  chiasm  to  the  centre  ou  the  oppo- 
site side  (commissure  of  ffndden).*     After  leaving  the  chiasm,  the 

*  Tbrro  is  atill  very  liii^li  itiitlioHty  Tor  ilriiying  the  pnrtial  crowing  of  tbo 
Optic  Dene  (UicbtO.  Knltlker). 
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fibres  form  the  optic  irart.  This  tntct  curves  up  and  back  around 
the  cms  cerebri,  and  divides  into  a  lateral  and  mesial  root. 

These  roots  connect  with  the  external  geniculate  body,  the  an- 
terior  tubercles  of  the  corpora  quadrigemina,  and  the  posterior  gan- 
glion of  the  thalamus  or  the  pulvinar.  These  ganglia  are  called 
the  primary  optic  centres.  Through  the  anterior  tubercles  of  the 
r;orpora  quadrigemina,  and  bj  other  means,  the  optic  nerve  is  con- 
nected with  the  oculomotor  nerve,  and  thus  reflex  movements  of  the 
pupils,  lids,  and  ^eballs  are  brought  about. 

From  these  primary  optic  centres,  fibres  ettter  the  posterior  part 
of  the  internal  capsule,  curve  up  and  back  toward  the  occipital 
lobes,  forming  the  optic  radiatitms  of  Gratiolet. 

They  are  finally  distributed  to  the  cortex  of  the  occipital  lobe, 
and  in  man  chiefly  to  the  cuneus  and  the  parts  about  the  ealcarine 
fisHure. 

It  will  be  seen  that  each  retina  is  connected  with  the  occi- 
pital- lobe  of  both  hemispheres;  further,  that  the  outer  or  tem- 
poral half  of  each  retina  is  connected  with  the  occipital  lobe  of  the 
same  hemisphere,  and  the  inner  or  nasal  half  of  each  retina  with 
the  occipital  lobe  of  the  opposite  side.  The  upper  part  of  each 
retina  seems  to  be  connected  with  the  lower  part  of  the  cuneus,  and 
vice  versa  (Fig.  86). 

Other  connections  exist  by  which  the  optic  centres  on  the  two 
sides  are  connected  with  each  other  and  with  other  cranial  nerves 
in  the  medulla. 

The  optic  nerve  is  a  nerve  of  special  sense  of  vision  and  has  no 
other  function  except  that  of  an  excito-reflex  character. 

Diseases  of  the  Optic  Nen^e. 

The  optic  nerve  may  be  affected  by  nearly  all  forms  of  patho- 
logical change.  For  the  neurologist,  however,  the  especially  im- 
portant conditions  are  inflammations,  degenerations,  injuries,  and 
functional  disorders.  Inflammation  of  the  nerve,  or  optic  neuritis, 
may  occur  as  a  papillitis  or  iuflammation  of  the  head  of  the  nerve^ 
a  n euro- retinitis  or  descending  neuritis,  a  peiineuritis,  or  a  retro- 
bulbar neuritis.  Perineuritis  is  rare.  Neuro- retinitis  and  papil- 
litis are  closely  associated  clinically  and  pathologically  (Noyes),  so 
that  practically  only  two  forms  of  neuritis  need  be  discussed  sepa- 
rately. 

pAi'iLLiTis  AND  Neuko-rktinitis — Etioloijif.  —  This  condition 
is  seen  by  neurologists  in  connection  with  brain  tumors,  brain  ab- 
scess, meningitis,  and  occasionally  multiple  neuritis.      The  other 
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oanaes  are  uttjihritiit,  iliaU^tes,  mfectiniis  fevers,  lead,  and  eevere 
bemorrhages.  The  disease  occurs  at  all  ages  oud  Id  both  sexea. 
Iti  brain  tumors  it  ofcura  in  two-thinls  of  the  casps,  and  especially 
ofton  in  r<^]-obpll.ir  tnniors.  It  occurs  in  eighty  per  cent  of  canes  of 
tuberi'ulaiis  menin^tis. 


?¥/• 
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Fl»,  M.— ^w  Omo  Nkhtb  abd  rr«  Cutkai.  l.'ll^^M-ll^lNB  (moiliflwi  from  Oh«r« 
■MfMfj.  JE;  tteUtia,  dark  no  Hid  vM^  ouniiwUil  uliL  U-U  tiirijilaplwre;  -Vo,  oiiUo  D«r*a; 
Cki  «dilMa:  Prit,  opiiu  trdct;  (J/,  MoyDorl'ii  conimumifr;  c't/.  uurtilw"  0(iiiimta»uf«; 
no,  ttalatnuti;  C9I.  eorpw  frvnic.  exU;  9i>.  ooriMr,  Quad. :  ^.  optM  rndlaiioDBi  Ci>,  ovolih 
MUX  eonex;  /.rn.  nmlnl  Irmnlai'iiie.  tTb«  nbiullne  i>r  tb«  rMlu&  and  rimial  Il(^ld  Kliould  }UM 
rMCb  the  Tcrtic&l  ILnm  } 

Stfinfitums. — Subjective  syinptotiiii  arc  often  not  present.  The 
Tuion  may  remain  gr«Ml  ftir  a  bmg  time.  In  other  ca»*'a  there  are 
oonceatrio  liraitiition  of  the  visual  field,  loss  of  eolor  st-nse,  and 
•cotomata.  Fur  a  J»«sLTiptiou  uf  ophthalmoBcopic  chatiges,  the 
read«r  is  referred  to  special  text-books.  It  is  in  this  condition 
that  "choked  disc,"  wliifh  i»  a  papillitis  with  much  Kerens  infiltra- 
tion, oeniirs.  The  changt-s  are  less  striking  in  nenro -retinitis.  The 
disease  may  afleet  one  or  both  nerves.  In  brain  disease  both  nerves 
are  nsually  involved. 

i'aiholoj/y  and  J'aiAoioffieai  Anatotrij/. — The   process   is  usually 
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subacute  or  chronic.  Congeetiony  exudatiun,  small  liemorrhages, 
aud  coUeotionii  of  leucocytes  occur.  The  sheath,  of  the  aerva  just 
bai-k  of  the  >;lobe  is  often  dUtemled  with  a  aeiuus  exudate.  Alter 
a  time  the  nerve  fihres  atroph}*,  conne'^tive  tiftiiiie  proliferates  and 
takoa  their  place,  and  we  have  a  Bwondarj'  opric  strophy. 

The  ]n-oi-«iiS  in  essentially  peripheral,  hut  it  oxtviiils  back  with 
lesseoiug  inteasity  into  the  trunk  of  the  nerve.  The  purely  me- 
chauical  theory  of  neuritis,  that  it  is  due  to  eompregsion,  cannot 
be  accepted  in  the  light  of  iiiodem  pathology*.  It  i^  probable  that 
the  neuritis  results  fiwn  an  irritating  serous  fluid  which  extends 
down  the  sheath  uf  the  nerve,  this  Bhcatli  beiiifj  a  jirolongation 
of  the  ararhiioid  vavity.  Mechanical  causes  l«ad  to  constriction, 
accumulation  of  the  fluid,  and  oomprcision  of  th«  uerre  at  ita 
periphery,  and  heme  to  inflaiumation.  Sometimes,  at  Icaat^  the 
irritating  fluid  i^outaina  microbes  or  microbic  poiaona. 
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FM.  tr.-^Nnnto-RKnerrna  (Juvrr). 


KBTKDiurLBAU  Xkumitw.— Tn  this  fliseaso  tho  lesion  Hes  chiefly 
behind  the  gh>b(f.  Its  causes  are  eaptM-ially  ttixwmia  fmui  alcohol 
and  tobacco.  It  is  also  due  to  rheumatic  influences,  syphilis,  Iead« 
aud  dial>et«». 

In  the  acute  oases  there  is  unually  rather  rapid  loss  of  ngh^ 
vith  some  piiiu  and  tenderness.  The  ophthalmosropic  (ihauges  are 
relatively  slight,  hi  cliroiiir  canen,  which  are  usually  toxiu  in  origin 
aud  due  to  alcobol  or  tobacco,  or  ofteuest  to  both,  there  are  oolor 
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arotomata  or  abitolute  st'utontata  anil  amblyopia.  Thpre  is  no  pain. 
The  vuiKlitioii  i»  kmiwu  an  tobacco  or  ulcoliulitt  amblyopia. 

The  pixtynmig  o£  neurilis  vwrieB  with  the  rause.  If  this  is  !•• 
movable,  as  in  the  toxccmias,  rerovi>ry  i*  \hc  rule.  This  is  n  proof 
thut  in  nouritirt  tho  connective  tissue  is  the  part  rhipfly  involvpd, 
for  a  destpoyetl  »ir  atro]>hieii  oiitic  nervw  dws  nnt  rpcover.  In  many 
caaPB,  however,  atrophy  follows  the  oeuritiB. 

The  treatment  is  based  on  the  cautie,  In  acut«  raaes  oo«  may 
use  ciipe,  salicylatps,  the  ioflides,  and  mm-cury;  later,  the  iodides 
and  BUychniue.     Perfect  rest  to  the  eyes  should  be  enjoined. 


Fis.  n.— rifiujTifl,  Thokkd  Dnc.'  m  k  CtMM  or  Cusatuu.  Ttmok. 


I>F.r 


KflUNKRATIilX    (IF    T1!K    Or-TH^    J>»KKVK,    OK    (.ll'TH-'    ATROPHV. 

Tbiii  coiiilitioQ  limy  Iip  |>riniHry  or  Kei'oiuhity.  8eix>D<l!)ry  atrophy 
is  usually  the  result  of  a  neuritis.  I  shall  describe  here  primary 
optic  itti''>i'!i'j.  * 

Etlohiijif. — Uoniirs  oftenorinmen  than  in  woman  (tbre«toonc). 
It  ouirurs  as  part  of  locomotor  ataxia  in  \vss  tha:)  half  thei-Jises; 
oder  degenerative  diaeaiMrs  of  the  Mird,  like  multiple  si^lerosis,  may 
aoooiupauy  it.  Next  to  tlie  spinal  conl,  it  ocrurs  ofteiiest  with 
degenerative^  cli^eaties  vi  the  bruin,  Mtch  a«  tnii]ti]«le  ai-lerosis  and 
general  pareKtri.  I [emorrhages,  aiioholtsm,  and  Icail  may  be  causeji. 
It  may  occur  without  known  causp. 

The  ttfmpf  Off  IS  ar*^  thn^e  of  gradiinl  decjease  of  acuity  al  vistlip, 
ooncentrio  liuiitatioii  of  the  visual  lield,  loss  of  eolur  seune,  dilata- 
tioa  and  immobility  of  the  pupil.     The  sense  of  sight  may  remain 
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good  for  a  loug  time.  OplithatmotK'vpii'aHy,  the  nerve  disc  ia 
opaque,  grayish,  or  dirty  looJfing,  and  often  has  a  cup-shaped  or 
"  cupped-diac"  appearance.  The  vessels  are  smaller  and  few  in 
iiiiiiibf!r. 

The  i>atitffo'j;i  and  j^^utlwUnjivvi  <ttiatf.ii/i;i  are  that  of  a  pai'eiifhy- 
matyus  degeuenitiou  with  lo»8  of  uerve  libresf  which  are  replat^d 
by  connective  tissue. 

The  prngnosSs  18  almoat  iitiifornily  bad, 

The  trmtmrnt  is  Umt  uHimlly  uf  the  rerobral  or  spinal  disease. 
Mereiiry,  icKlides,  strjchiiiiit%  phoB^ihorus,  and  iron  are  given.  Warm 
ballis  anil  salicylate  of  soda  soiuetimes  have  a  teiuiioiarily  good 
effeL-t.  Sti-j-ehnine  in  physiological  doses  fiivcs,  however,  the  best 
ayinphHuatii!  rfsults.  Elwtn^-it)'  is  not  of  any  ush.  Stretching  the 
uerve  does  no  good.  Kseriue,  pUocaipine,  and  gantoniii,  or  nitrate 
of  silver  may  be  tried. 

The  ojitic  neivps  and  thciii-  ptiiiiiu-y  and  oortital  centres*  are  sub- 
ject to  various  other  diseases.  80  far  as  these  are  organic,  they 
viU  he  described  in  detail  under  the  bead  of  brain  diaooses.  But 
there  are  certain  Bymptoius  oFttn  of  funutional  iiriyiii  which  are 
best  described  here.  These  are:  (1^  Amblyopia  and  amaurosis; 
(2)  retinal  hypertwitbesia  and  dysiesthesia ;  (.H)  hemianopsia, 

Amrlt^jpia  Asn  Amaitrohis.  —  Amblyopia  is  a  partial  loss  or 
diniiieaH  of  vision,  there  being  no  observable  lesion  of  the  eye,  or 
its  nerves.  Amaurosis  is  a  total  ioss  of  vision,  also  without  ob- 
servable cause. 

KtiaUnjy.' — The  causes  are  injuries  and  shocks,  hysteria,  migraine^ 
tioucussiuii  of  the  brain,  lightnin;^  stroke,  and  severe  iHinuirrhagBB. 
There  are  also  ocrtai]!  toxic  Cfiui«'«,  rhictiy  alcohol  and  tobacco, 
i^umine,  and  salicylic  acid.  Other  eauaes  are  glycosuria,  uraemia, 
and  rt'Hex.  irritalious,  es^eially  of  the  trif,'eniiiial  nerve,  ^ight 
blin<lnesH  and  snow  blindness  Arc  forms  of  functional  atuhlyopia. 

The  »ifM/jta7ns  are  diminntion  or  loss  of  vision,  usually  sudden, 
temporary,  and  involving  both  eyes.  Andilyopia  in  hysteria  is 
usually  greattr  in  one  eye  and  iwsuciatod  with  concenti-io  limitation 
of  the  visual  field  and  disturbance  of  color  sense. 

Underlying  amblyopia  there  may  he  minute  hejuorrhages  in 
thfl  brain,  causing  temporary'  presaure,  or  a  vascular  spaam,  canaing 
anieniin. 

'i\\e  pTtujnosia  is  uiiually  good. 

The  treatment  is  purely  a  causal  one.  In  most  cases  one  must 
eBaroine  for  drug  poisou,  nrspraia,  diabetes,  mtgrftio-^u  or  a  heiuor- 
rbagc. 

Rbtinal  or  ocri^H  uvpkr.kbthksia  is  a  condition  iu  wltieh 
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the  eje  18  aliiiornially  sensitive  to  light.  It  may  be  due  to  expo- 
sure to  extreme  light  or  to  eerfnsion  in  a  dai'k  room.  The  neu- 
rologist sees  it  ofteiieat  as  a  symptoii]  of  hysteria  (rtrf*!  Hysteria) 
anil  iLCura^tticuia  aiirl  jiiTlia])s  hi  liypiiutiu  btatps.  Il  ocrurH  in  iiiy- 
driatiis  and  albinism.  It  is  not  to  be  cuufounijed  with  photophobia 
due  to  irritation  of  the  conjunctiva. 

?JyetaIupia,  or  the  aeiise  of  seeing  better  in  a  dim  light,  is  a 
fnrm  of  the  cliseaae. 

HcMiANoi-HiA,  or  half-siglitedness,  or  hemiaaopia,  a  condition 
in  wlii<-'h  there  is  a  blindness  of  one-half  the  visual  lieid,  may  be 
due  to  a  funtlional  or  ot^anic  disorder  of  the  nerve  or  its  centres. 
It  in  a.  Hympl^iiii  nf  many  ItMiouH  and  iMJiiditionH,  and  cau  lie  de- 
scribed only  generally  here. 
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L— fiHuwiNo  Lateral.  Huhu.vtxii'h  llK>iAnor«u.    Ttiis  M  not  «|uit«  ooniTilrt^i  th*ra 
lafldK  A  ■pKu.f)  oa  Iho  blind  aide  wbrrv  (lit?  patlraC  nn  Me  I  !<c}-»i. 

Ktititnffif. — Ita  ppinnipal  fiinetional  causes  are  migraine,  Hthee- 
mia,  gout.  Its  organic  i-auses  are  tumors,  iiiftiuuiuations,  Bofteu- 
iiigs,  or  hemoirhages  involving  part  of  the  optin  nerve  or  it«  central 
connections. 

SifmpiomM. — Various  descriptive  terms  are  used  to  indicate  tlie 
obaracter  of  the  hemianopsia.  In  lateral  heiniannp.sia  a  vfitical 
half  of  the  field  is  involved.  In  lateral  homotiyiiiuii»  heiuianopsin 
there  ia  half-hhndness  on  tlie  left  or  eight  aide  of  each  eye,  as  the 
casn  may  be  <Pig.  8i>).  In  tam|M)riil  hemianojii^ia  the  outer  half  of 
each  eye.  and  in  nasal  the  inner  halves,  are  involved.  The  upper 
or  lower  »eHuients,  or  irregular  »eguieut»  of  the  visual  field  may 
be  involved. 

These  various  forms  of  hemianopsia  depend  upon  the  loration  of 
the  lesion  which  tnila  into  and  destroys  the  optic  tibren  in  their 
courtie  fi-om  tlie  eye  to  the  visual  centre  in  the  oiniipital  e-ortcx. 
The  mwhanism  will  be  understood  when  it  is  remembered  that  each 
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occipital  lobe  is  supplied  by  nerve  fibres  from  one-half  of  the  retina 
of  each  eye.  A  cut  shows  this  better  ihaii  any  descriptition  (Fin- 
86).  Ill  tein[ioral  heiiii:in(i{i8ia  Urn  h>^io]i  must  bti  at  CVc,  in  front 
of  the  chiasm.  la  bilateral  uasal  hemianopjiia  jt  must  be  double 
a>i<l  at  .V  and  A  .  Tn  l^u^ral  heinioDopKiu  tliB  k'siuu  must  lie  farther 
liai'k  than  the  chia^tm,  in  the  tract,  the  primary  centres,  the  optic 
radiations,  or  ocripital  lobea. 

In  heiiuannpsia  from  dispasw  of  tho  nci-ve  aa  far  back  as  and  in* 
eluding  the  primai'y  cetitrets  in  thv  uptiu  tlialuiuuo  and  corpora 
ipiadrigeniiiia  there  is  a  losti  of  light  reflex  when  a  ray  of  light  is 
thrown  upon  the  blind  aide  of  the  retina,  hut  the  pupil  still  fon- 
trai'tK  when  light  is  thrown  on  the  HctiHirivfl  side  of  tlie  retina. 
This  pheiioraciion  is  called  "  Wernicke's  hemiopic  pupillary  reae- 
tion."  If  ill  Iieauiaiiopaia  the  liyht  reliex  is  preserved,  the  lesion 
is  back  of  the  primary  centres  and  involves  the  optic  radiations  or 
eortex. 

A  test  for  the  eonditton  of  hemianopsia  in  its  early  stage,  and 
cue  that  ia  useful  in  stupid  or  partially  uoiuatose  patients,  is  the 
following:  When  the  fiiiser  is  aiiddenly  brought  in  front  of  the  eye 
on  the  sound  side,  there  is  a  wink;  if  bronght  in  front  from  the 
blind  side,  the  oi'bienlni'is  does  not  conti'act. 

Hemiauop!jia  is  ahno»t  always  tht>  »ign  of  organic,  discaiic.  It 
is  not  found  in  hysttria,  but  does  oci;ur  in  migraine  and  lithajmia. 
It  is  best  made  nnt  and  reeoviled  by  means  of  the  perimeter. 

Its  ccurae  and  treatment  depend  upim  the  cause. 

tJENSOltY   NbUROSKS    OK    TlIK   TkKJKMIN  AL    NKKVR. 

Anatom.^, — The  trigeminua  or  fifth  nerve  is  one  of  the  most  ex- 
tensively distributed  and  most  ddicately  sensitive  nerves  of  the  body. 
Us  sensory  branches  repre»eut  the  atrophied  and  lost  sensory  roots 
of  (he  tliird,  f'jui-th,  sixth,  seventh,  and  twt'lfth  cranial  nerves 
(Gaskiil).  The  trigeminal  nerve  ia  a  mixed  nerve.  It  has  two 
nuclei  of  origin:  a  t-Hntral  nni'Iens  for  the  nuJttir  part,  and  & 
periplu'ral  nindeus  for  the  sensory  part.  The  motor  nncleua  hns 
two  jiarts:  a  chief  uuch-iis  lying  det?ply  in  the  snbtitance  of  the 
ponri  Varolii,  and  an  at'i-essory  nucleus,  uhii-h  consist-s  of  a  long 
travt  of  gray  matter,  known  as  the  descending  root  and  lying  in  the 
upper  part  of  tlie  doraal  poi-tiuu  of  tlie  pons.  It  passes  down  along 
the  side  of  the  aqueduct  of  Hylvius.  There  has  been  much  disinis- 
simi  as  to  the  exa^-t  1  unction  nf  this  root  or  nucleus,  but  tlie  most 
recent  stnilies  liave  shown  i|uite  conclusively  that  it  is  motor  in 
function  (Kolliker,  Cajal).  The  sensory  root  of  the  trigeminal  lias 
tUt  origin  in  the  Gasscrian  ganglion,  which  is  composed  of  unipolar 
Mils,  iike  tlioae  of  tlie  spinal  gangliii.  The  axis-cylinder  processes 
of  these  cells  bifurcate;  the  external  branehes  pass  outward  and 
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becume  part  «f  the  poripVral  sensory  root;  the  internal  branches 
pasa  into  the  !(iib!)taQ(.-e  of  tliu  puns,  aiul  there  {jiv«  otT  a^ii-eiidiiig  and 
itest^eudioK  branches.  The  ascending  branvbes  are  short,  and  pass 
to  a  Utrmtiial  luirltius,  kuowu  heretofore  aa  tlio  sen»(iry  nui'letis 
of  tho  tri^'eiiiinal.  The  dest^ending  bmoches  pass  down  to  thfl 
pons  and  mfdulla,  as  far  as  tho  cervU-al  part  of  the  spinal  cord. 
In  Ihfir  rtmrse  they  give  off  terminal  filaments,  whiili  eottie  in  rela- 
tiou  with  souBuiy  nerve  i-ells,  Hud  the  whule  forms  a  culuuiu  oi 
matter,  known  as  the  aaixntiiny  ruut  of  the  trigeiaiuus. 
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Fmi,   ».— SlWMrUKi    TUK     W'JIiX    cf     Ouiuis     ur    TU«    TuiuKHINAl.     Ni£liv«,    jtj(i>     TH« 

BKUTiom  or  ma  Mirnix  amd  Sdiwurv  IttxTO.  rii^,  mt.  U  tta«  cvrpbrnl  or  motor  ■\vt 
ftwl  lu  niinv  Rn  In  tl>e  infvnor  inoxiUu'y  hrftoch:  rnc,  uptn.  I)  iho  splti»L  or  oacmiUuic 
root.     Thf>  cot  Bhowa  lb*  OmiitUii  imnffUoii  Klrl>W  onxtn  to  tba  mpimoit  ifbrca  (Van 


The  nuclei  of  tlie  trigeminus  reach  the  whole  len^.'th  of  Uie  puns 
ttd  uieilulla,  and  ure  covxtenciivu  with  tbu  arigiti  of  all  the  other 
Dnmial  nerves  (Fig.  1H(.  Hence  the  frequency  with  which  its  dis- 
orders are  coinplicaleil  with  thono  nf  tlu*so  nerves.  Its  eurtifal 
origin  18  prolwihly  in  thi*  lower  part  of  the  pre-  and  (tost-rantriU  con* 
TolntionB. 

The  trigeminus  supplies  sensation  to  the  face,  conjnnctivfe,  nose, 
tho  froutal  and  maxillary  siuuaea,  the  tuetli,  tlie  palate,  tongue, 
and  part  of  the  upper  pharynx;  also  to  the  sralp  as  far  har.k  as  the 
vertex,  and  to  the  external  auditory  meatus  (Fig.  93).  The  distri- 
Inition  is  not  always  the  same  and  is  helped  hy  fibr+'s  fi-om  the  eer- 
rical  nen-ea.      Kntire  removal  of  the  Gasserian  ganglion  iu  man  may 
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give,  for  example,  auwsUiedia  only  over  thearpas  shown  in  Fig.  92, 

in  which  anesthesia  is  not  •■omplete  in  areas /'or  «.      It  givps  sc^nsii- 
tion  ali*o  to  the  anterior  Ikt ee-fourths  of  the  dura  inatei',  the  fell. 
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I'th.  Itl.— Kiininiin  ml  OniMis  ow  iuk  rnAsui.  Kkrvks  4?<ri  t»«  Ektbct  caf  thk  Onioor 
or  TUB  TRiu(iiiitr«  <R4liit{rr]. 

aiid  probably  the  tentoi-imn.  The  pia  ami  ara^^uioid  are  not  aensitive. 
The  posterior  (ostta.  and  thf  oc«'ipifail  part  of  the  dura  nmter  are  aup- 
plied  by  the  vagus.  The  Irigemiuus  also  supplies  the  above-naiued 
parts  with  trophiu,  vasoinotur,  nud  sprn-tury  fibres.  Tlio  vaKoiuotor 
fibres  ore  brought  to  it,  iu  jiavt,  from  the  medulla  and  cervical  spinal 
cord  vin  the  Bj'mimthotic;  the  stvretory  fihros  have  tho  stime  origin. 
An  exemption  is  to  be  niadi"  of  the  lacrymal  secretory  fibres  which 
are  brought  by  the  motor  uervi's  of  ttie  eyebull.  The  opinion,  bastMi 
largely  ou  physiological  experiment,  that  th«  tcigeminuB  seads 
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nn.  Bl— SnowDco  Arka  or  AKJciTinDiiA  «ma  RKMovALovOMflBRUxOAxoiJoir  (Kraiwp). 

trophic  fibrcistd  tho  ftfHijiiiHitiviij  and  [■iinicii,  is  denied  by  KmusB,  who 
reports  jnany  Biiccessfiil  cases  of  entire  extirpation  of  the  Gasseriaa 
ganglion  without  any  infiainniation  of  the  eye  following. 

The  trigeminus  supplieii  motinn  to  tlii>  muHcIes  of  iiiaHtication, 
viz.,  the  two  jiterj'goidB,  the  temporal,  masaeter,  mylo-hyoid,  and 
anterior  Iielly  of  the  digastric.  The  sensory  neuroaefl  of  this  nerv6 
arc  ufinralgia,  paia^chesin,  and  anfestheaia. 


SENSORY  JTErROSES  OP  THE  CBREnRO-St'INAI.    XRRVKS.       1?^3 

NETRAtGiAs  OF  TiiK  TRiuKMiNtn. — Tlie  trigeminal  nerrei*  sub- 
ject to  two  tyi)e8  (if  ueunilgia,  viz. : 

1.  Tlio  symiitomatio  (uriii. 

2.  Tic  iloiilomeux. 

1.  The  tfjmptumatk  nrttnil'jia*  are  by  fnr  the  most  frequent. 

Tliey  are  called  supni-oibital,  iiifru-urbital  or  Bupramaxillai-y, 
iufraitiaxillaty  or  <lent»l,  aud  mixed  forms.  The  most  oommou  ty|ie 
is  the  supra-orbital ;  next,  the  mixed  form. 

Ktinlo'jtj. — The  fninalo  sex  is  ofteiieat  afTected;  most  cases  are 
Been  in  the  first  half  of  life;  most  attacks  occur  ia  the  wiutt^r  and 
spring.  The  Ii*ft  side  is  oft^iier  affect**!.  The  sccotid  and  thii-d 
bnmches  of  the  tifth  utrve  are  most  susceptible  to  rheumatic  iufiu- 
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Fra.  vs. -SnuinyoTnaUuTwmmoN  oFTRiKKinoiiv  HwtTM  or  tub  Vxaw.  I,  U,  lit, 
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iHtrvMt:  tf  C.n.br.,  wooail  o(<rviCAl  uiTMlor  bruicli;  !i  r'.jt.Ar.,  a«icoiid  cnrvlcnl  po«it«rl<ir 
Itmovli. 


cnees,  the  first  branch  to  malarial  and  septic  poisona.  I>ental  dis- 
orders naturally  are  frequent  fjutora  in  neuralgia  of  the  second  and 
thifd  brancliea.  AQEemia,  ex])osure,  chi1d-t>eai'ing,  and  other  de> 
premising  iollueuees  are  Xai'tors  in  causing  thi-ne  neuralgia--^.  Otmlar 
and  iia^al  disease  may  cause  pain  in  the  supra-orbital  nerve.  Gout, 
diabetes,  syphilis,  nmlaxia,  hysteria,  epilepsy,  trauma,  rheumatism, 
all  may  be  factors  in  Cfiusing  trigeminal  nenrnlgias. 

S>/mptam». — The  pains  of  trigeminal  neuralgia  are  sliarpand  in- 
tense, Trilh  exaeerbatinnH  and  remiasions.  Tht<  pain  ufu-n  la^tts  fur 
days  without  entirely  ceasing.     It  then  goes  away  and  may  not  return 
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for  a  lan^  time.  The  chtivai]t«risttu  of  neuralgia  is  that  it  staja  till 
itti  cause  is  removed.  Id  HUpra-urbital  aeuralgia  there  is  sometlmea 
gi-eat  OBileinaof  thn  liiix  atxl  the  ]>art8  about,  together  with  suffusiou 
of  tlie  eyes.  There  are  tenrlr-r  points  over  the  course  of  the  nen-es, 
The  tender  points  in  supra-orbital  neuralgia  are  Bupra-orbital,  pal- 
peliral,  and  nasiLl ;  in  infra -orbital  neuralgia,  nasal,  malar,  and 
gingival;  in  iulni-niaxillary  neuralgia,  inferior  dental  and  tem- 
poral, lu  lh*i  mixed  forms  we  litid  various  combiuittiona  of  th« 
abtivc.  Thei-e  is  often  also  a  ttnidpr  point  over  the  parietal  eiui- 
nenre  and  vertfx. 

The  pain  may  radiate  to  the  car  or  oceijint,  iir  it  may  bo  located 
i:i  the  orbit.  DeiiUil  irritation  may  also  cause  an  otalgia  or  a 
neuralgia  iii  the  upper  brani'hea  of  the  fifth. 

There  is  sometimes  n  dilatation  of  the  pupil,  and  in  eevore  cases 
a  rfdex  facial  sjmitm  occurn. 

Tie  Douhumtjc  [Pi-naopalg'm,  Fotherrjiil' a  Neiiral'jia,  Ejiiie^ti' 
^rrw  j\VMru/;/((f).— Tic  douloureux  is  a  special  form  of  trigemiual 
neuralgia  occurring  in  luiddEe  or  adv:uu;«d  life,  unusually  severe  in 
its  8yinpt/>m9  anrl  obatinate  in  its  coHrse.  It  ought  to  be  distin- 
guished sharply  from  the  ordinary  forms  of  trig'Omiaal  ueuralgla. 
Thexe  latter  aro  HympUmbatid  paiu»  almust  altogether;  while  ti<T 
douloureux  ia  a  special  disorder,  dependent  upou  changes  in  the 
nerve  itself. 

Eitotoffy. — It  ocourst  as  a  rule,  iu  persona  who  arc  over  forty, 
and  is  seen  iu  ttie  very  aged.  It  is,  indeeil,  aluumt  the  only  neu* 
ralgia  wliiL'h  old  people  have.  It  is  brought  on  by  exposure,  over* 
work^  Htid  depregxiug  indnenees;  sometimes,  perhaps,  by  local  dis* 
eaiM  of  the  teeth  and  jaws.  It  oreuts  iu  men  and  womun  in  about 
equal  frequency,  in  my  exjierience.  Other  observers  find  it  oftener 
in  women. 

Symptnm*.  —  It  in  chai'aet4*rized  by  iutvntiu  darting  pains,  which 
usually  start  in  the  iipper  lip  and  by  the  side  of  the  mise.  From 
here  they  radiate  through  the  teeth  or  into  the  eye  and  over  the 
temple,  bmw,  and  head.  They  arw  contined  to  one  aide  of  the  head. 
I>uriiig  a  piiroxysm  the  faoe  usually  flushes,  the  eyes  water,  ^e 
nose  runs,  »n<l  the  patient  assumes  an  expression  of  the  greatest 
agony.  The  nttark  lasW  fora  few  minutes,  then  becomes  somewhat 
leas,  hut  the  pain  rarely  ceasos  entirely.  A  breath  of  rohl  air,  speak- 
ing, eating,  putting  out  tlie  tongue— -all  bring  on  paroxysms.  The 
pains  are  worse  in  winter  and  often  berome  less  or  cease  during 
summer.  Oeeasicmally  they  come  on  for  a  few  luoutlm  every  year, 
usually  during  the  spring.  The  pains  are  always  limited  to  one 
side  of  the  face  and  are  centred  chiefly  in  one  branch  of  the  nerve. 
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oEt«nest  in  the  suprRmaxillary  and  next  in  the  infranuxillary. 
They  may  t>preHil  so  us  tu  involve  the  whole  of  one  siile  of  the  face 
and  tougue. 

Spasmodic  movements  of  the  fact',  tongue,  or  jaws  niay  be 
associated  with  the  pain. 

Examination  rarely  revpals  any  objective  trouble,  hut  in.  a  few 
oaaes  somti  anaistliesia  may  be  noted. 

J'aihotofft/.- — The  disease  Js  usually  a  degenerative  one,  and 
probably  ia  due  to  irritative  and  ati'ophic  piwess^s  ociuning  in  the 
nerve  and  its  ganglion.  A  low  grade  of  neuritis,  perhaps  from 
alveolar  diabase,  hnn  been  found  8uintftimcH,  but  an  a  rate  thv  nerve 
does  nut  appear  laiich  chimged.  The  arteries  supplying  the  nerve, 
however,  often  undergo  the  changes  of  eudarteritis,  their  eaiibre  is 
mueh  lessened,  and  the  nerve  oannot  get  its  pro]K*r  supply  of  l>loo<l. 
Thus  ail  obliterative  ai-teiitis  underlies  some  cases  of  tiie  disease. 

JDreatmenl. — In  casey  ^vhieh  occur  in  old  people,  the  u»c  of  nitro- 
glycerin given  in  closer  of  gr.  ^Jj  q.  2  h.  Honietiniea  has  a  happy 
effect.  A  very  good  remedy  is  crystalliue  aeouitia  given  iu  doaeg 
of  gr.  j^  until  its  phyHiolugical  effet-t  is  obtained.  Besides  these 
measures,  galvanism  daily,  iodide  of  pota.sflium  in  large  doses, 
gelsemium,  crotoii  chloral,  codeine,  external  appJicAtionsof  uieuthol, 
freezing  with  chloride  of  nioiliyl,  and  heat — all  may  be  found  use- 
ful. The  commuii  practice  of  pulling  out  all  the  teeth  is  almost 
always  vinsuccessful,  and  ought  not  to  be  undertaken  without 
specially  good  rt-iLson.  Tonio;!  fontainitig  iron,  phosphorus,  quinine, 
or  arsenic  are  generally  hel})rul,  and  Hlionid  always  be  given  after  a 
course  of  specifics.  In  younger  patients  the  remedies  recommended 
under  the  head  of  Mlgrriine  and  Ueailache  may  be  given.  Change 
to  a  warm,  eqiiable  tiiniatfl  may  I*  tried ;  it  is  not  a  r«Ttain  resound. 
I  have  found  that  in  cases  not  of  over  four  or  five  years'  duration, 
rest  in  lied  witli  iiiaK»ive  doses  of  ^trycliti tiio  aoinei  iine^  ofTectti  striking 
curch.  Tlie  drug  should  lie  given  hypodermic  ally  in  dyses  of  gr.  -^^ 
once  daily,  gradually  increased  luitil  gr.  ^  or  J  is  reached.  Thin  is 
repeated  four  days  and  then  the  auiomit  gradually  reduced.  The 
patient  must  be  kept  rigidly  quiet  and  the  full  course  persisted  in. 
After  a  month  iodide  of  potafiaium  and  iron  are  given.  The  treatment 
may  have  to  l»  repeated  with  lessened  rigor.  The  treatment  by 
large  doses  of  opium,  gr.  iii.  to  vi.  daily,  is  uncertain  and  often  dan* 
gerous. 

Finally,  surgical  interference  may  be  necessary.  The  removal 
of  the  nerve  at  as  deep  a  point  as  possible  is  the  only  operation  to 
be  seririuRly  entertained.  This  sometimes  causes  cure,  but,  as  a 
rule,  the  pain  comes  back  in  six  or  twelve  months.     ICven  such  a 
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respite,  howerer,  is  often  gladly  seized  ujjou.  Kwuoval  of  the 
Gasserian  ganglion  has  been  attempted  with  siii>c«f;8.  I^igatiire  uf 
the  common  canttiii  han  lHn>n  triwl  also,  but  uf  late  years  llie  ui>f>i-a- 
tiun  has  heen  geiicrully  aUaQiiuntl.  Simple  (Irilling  out  uf  thn  infra- 
orbital nerve  wiUi  a  dental  pmbe  made  of  piano  nire  has  given  long 
relief. 

There  arc  numerous  methwlB  of  operating  upou  the  different 
branches  of  the  trigeminus.  Kor  bilceal  neuralgia,  Zuckcrkandl 
has  (leviflMi  a  raetliwd.  Kor  superiyr  inaxillaiy  neuralgia,  the 
method  of  Cajuochan,  modified  by  Abbe,  is,  in  my  upiiuon,  the 
best.  Othei-a  favoi  Langenbeck's  method.  Ullmaiiii,  Mikulicz, 
Obalinaki,  and  many  otliirs  have  devised  special  methods. 

Hartley,  of  New  York,  has  devised  an  operation  by  which  h« 
enters  the  middli!  fostia  through  an  cp<.>iiitig  in  the  temporal  bone, 
thus  reaching  tlie  root  of  the  nerv*-.  Rose,  Krause,  and  others  have 
reported  many  fiuc*«asea  following  this  rather  serious  operation. 

Tkirkmisai.  Pak.i^sthimia. — Sometimes  personH  .fuffer  from 
pecnliar  numbness,  thrilling,  or  formication  in  the  course  of  the 
trigemimit*.  Tlie  Kcusatiou  luay  be  nearly  cumitant  and  exuesftivcly 
annoying.     It  never  amounts  to  actual  pain. 

It  otTurs  iu  aiiai'iutti,  nprvou.s,  atbd  hysterical  persons.  It  is  to 
be  regardi^d  as  an  abortive  form  of  neuralgia,  and  so  treateil. 

TitUiUMiNAi,  Ax.iwTHKsiA. — Thts  ociMira  from  various  patho- 
logical lesions  iu  the  course  of  the  nerve  or  in  its  uucUrt.  The  most 
common  organic  eauBH  is  syphilitic  diMea^e  of  the  membraues  at  the 
base  of  the  hrain.  Trigeminal  aniesthpsia  occurs  together  with  au- 
lesthesia  of  other  areas  in  hysteria  and  in  organic  disease  of  the 
nerve  centres.  It  is  sometimes  iioteil  in  tie  douloureux  and  facial 
hemiatrophy. 

Jfer/irj!,  jiusliiity,  ftnUor,  ftirrymufion,  sulivationj  are  all  symp- 
toms of  disturbance  of  the  trophic,  vasomotor,  and  .<«»cit!t,orv  fibres 
niniiing  iu  the  trigeminal  nerve.  They  arc  usually,  if  pathological, 
only  concomitant  symptoms  of  other  diseases. 


Headache  ^CKeiiALALaiA). 

Headache  is  the  name  given  to  attacks  of  diffuse  pain  affect- 
ing ditfereut  parts  of  the  head  and  nob  couliued  to  the  tract  of  a 
particular  nerve.  It  usually  comes  on  iu  paroxysms  at  various 
intervals,  but  may  be  continuous, 

Ktioloyif. — Headache  is  the  most  common  of  nervous  symptoms. 
Ten  to  fifteen  per  cent  of  school  children,  twenty-five  per  cent  of 
men,  and  over  lifty  per  cent  of  women  sire  subject  to  it  mote  or  less. 
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to  twenty,  then  falttt  till  the  thirty-tifth  year,  and  ris«s  again  till 
about  tlie  age  of  forty.  Early  childhood  aiid  declining  a^e  are 
practically  exempt  fioui  uhruuit;  luiit^tioual  buailuchcs.  Wumen 
suffer  from  it  more  thau  inea  in  the  proportion  of  about  three  to 
one.  It  is  more  freijuent  in  city  pupiilatiuiis  and  among  the 
w*altliier  classes.  Heaiiache»  are  iiioi-e  coiuinon  in  the  spriug  and 
fall  aiid  in  temperate  climates.  Headaches  may  be  classed,  in 
accordance  with  their  causes,  as  fiillowK: 

1.  flifuiiu  or  autotoxic  L-ausea,  in  which  impoverished  or  dis- 
ordered bluod  is  brought  to  the  brain,  a«  in  {«)  auaeinia  and  coiigeg- 
ttou;  (i)  diathetic  states:  gout,  rheumatism,  diabetes,  uraemia ;  (c) 
infections:  malaria,  fcvera. 

2.  Toxic  causes:  lead,  akuhoi,  tobaceo|  etc. 

3.  Xeuropathic  stales :  epilepsy,  nnurastlienia,  hysteria,  neuritis. 

4.  Keflex  eauaes:  ovular,  nasopharyngeal,  anrlitory,  dyspeptic, 
acxuiil. 

5.  Organic  disease,  including  ai'terio-scLerosts,  syphilis,  tumors, 
meningitis,  and  diseases  of  the  oraiiiul  bones.  Very  frequently 
several  cauaes  act  together.  The  anarmic,  dyspeptic,  ocular,  and 
nearasthenic  are  the  voininoii  forms  of  chronii^  and  recurrent  head- 
ache. 

Sipttptum/it'itnffi/.—lieadarhi'a  mny  be  classed  in  at^trorilance  with 
tiieir  location  and  the  chai'acter  of  the  pam.  We  have  accordingly: 
1,  fitjutid  headarhesj  \i,  occipital  headaches;  .'{,  parietal  and  tem- 
poral ht^adachcs;  4,  vertiral  headaches;  5,  diffnsB  headaches  and 
various  combinatioiiB  of  the  above. 

The  mobt  eummuu  lurm  of  headache  is  the  frontal,  next  the 
fi-outu-ovcipitiU  or  diffuse,  next  the  vertical,  and  then  the  occipital. 

The  kind  of  paiu  differs  with  different  persons  and  with  differ- 
ent causes.  Wc  have:  1,  pulsating,  throbbing  headache;  2,  dull, 
heavy  hi^ailache;  3,  conatpietivi',  squeezing,  prestiing  hendache;  4, 
hot,  burning,  sure  sensations;  5,  sharp,  boring  pains. 

The  tirst  form  characterizes  headaches  with  vasomotor  disturb- 
ances, and  U-iHiilly  indirat.es  migraine. 

The  serond  is  usually  of  a  toxic  or  dyspeptic  type.  The  third 
is  found  ill  the  neumtiir  .irnl  neuraHtheiiic,  The  fourth  in  rheu- 
matic and  anaemic  cases.  The  fifth  in  hysterii-al,  neurotic,  aud 
epileptic  cases. 

The  accompanying  diagtani  shows  some  of  the  relations  of 
localized  pain  to  the  cause.  A.  large  experience  Iwth  in  my  own 
practice  and  in  that  of  others  shows  it  to  be  approximately  cotrect. 

Headaches  may  continue  for  a  ilay  or  may  last  for  weeks  or 
months.     Somo  persona  have  headaches  only  when  constipated  Or 
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bilious,  or  when  they  have  an  attack  of  indigestion.  Others  suffer 
from  a  littlo  juiiu  iiE^arly  all  the  time,  exauerliatioiis  occurriug  at 
various  periods.  ^eur;i8tlieaic  and  w-ular  headaches  aie  geuerally 
of  this  t\\)«.  When,  headaches  are  persistent,  exaiuiuation  should 
be  made  of  the  eyes,  of  the  nuAO  and  siuusfs ;  the  patient  should  bo 
questioned  as  to  syphiliii,  the  coiitinuinia  use  of  tobacco,  and  chronic 
dyMjioiiata.  The  possihilily  of  bmiii  tumor,  of  padiynioninuicia 
from  blows,  or  sunstroke  or  chruuiu  alcoholism  should  be  eonsidered. 
The  persistent  headaches  not  relieved  by  onJinary  ti'eatiui.-ut  are 
duo  to  eye  trouble,  ana-mia,  neurasthenia  or  spinal  iiritation, 
syphilis,  or  pachymeningitis.  Eyestrain  may  cause  true  migraine 
or  ordinary  headache.  Eye-striiin  he-adaohe  is  usually  asHwiated 
with  some  weakness  <;£  eyesight  and  paius  and  disoouifnrt  alxtut  the 
gtoW,  Wsides  severer  pains  st  times  in  the  brow  or  occiput.     The 
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cause  of  the  eye  strain  is  usually  astiginatistn  and  hypennetropia. 
Occasionally  it  is  due  to  weakuess  or  lank  of  balance  of  the  eye 
muscles. 

Syinjitom-8  AgHotnated  with  Headaehe. — The  symjitoms  oftuniiat 
associated  with  chroniu  and  recurrent  headaches  are  vertigo,  som- 
nolence, sensations  of  heat  and  ]>res8iire  (cerebral  panes thesias),  and 
nausea.  Vertigo  goes  oftcnest  with  headaches  of  dyHpeptie  origin; 
some  of  the  80-calle<l  bilious  heudsuhcs  of  early  life  develop  Inter 
into  attacks  of  vei-tigo;  this  symptom  often  oi^urs  with  frontal 
headaobes.  Somuulencu  o<'curs  ofteuest  with  anieiuio  and  malarial 
headaches;  it  may  dcx-elopalso  with  syphilitic'  liead  pains.  Nausea 
I  have  found  oftenest  with  occipital  headaches. 

Pathology. — Headaches  ari>  tu  he  distin^iished  from  neuralgias 
and  friJin  a  speoinl  and  common  form  of  head  pain  known  as 
migraine. 

Headaches  are  difTuHed  paina  caust^d,  aa  a  rule,  by  irritations 
locAtM  in  or  referred  tn  the  periphi>ral  ends  of  the  fifth  nerve. 
Their  seat  is  usuallv  within  the  skull. 
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Neuralgias,  on  the  other  hand,  are  caused  by  irritationB  of  the 
ganglia  or  tnmks  of  these  nerves.  The  pains  are  local  and  confined 
to  the  single  branches  of  the  nerve. 

Migraine  is  a  periodical  neurosis  in  which  there  is  a  discharge  of 
nerve  force,  not  only  affecting  the  trigeminus,  but  often  other  cranial 
nerves  as  well  as  sympathetic  fibres.  It  is  a  general  disease  of 
which  the  headache  is  only  one  symptom. 

The  nerves  of  the  dura  mater  are  those  most  involved  in  head- 
ache. Headaches,  when  occipital,  involve  the  sensory  fibres  of  the 
vagus  and  the  upper  four  cervical  nerves.  There  is  no  anatomical 
change  in  the  nerves  except  in  organic  headaches.  But  in  many 
cases  tlie  membranes  of  the  brain  and  their  sensory  nerves  are 
congested  or  an»iiiic. 

D'ui'jiwitif. — No  symptom  requires  more  careful  investigation  ao. 
to  its  cause  than  that  of  headache.  The  diagnosis  is  always  to  be 
made,  nut  of  this  symptom,  but  of  its  cause.  Most  of  the  foregoing 
description  accordingly  refers  to  etiology.  It  uiay  be  quite  posi- 
tively affirmed  that  headaches  which  persist  fur  months,  are  worse 
iu  the  day,  and  leave  the  patient  able  to  sleep  at  night,  are  exhaus- 
tion pains  and  are  due  to  a  neurasthenic  state.  Chronic  headaches, 
worse  at  night,  are  usually  of  specific  or  organic  origin. 

It  is  important,  however,  to  decide  whether  the  case  is  one  of 
migraine,  or  neuralgia,  or  headache.  Headache  is  usually  diffuse 
and  bilateral.  It  is  mure  or  less  persistent.  Migraine  comes  on 
paroxysmally,  lasts  a  short  time,  and  then  leaves  the  p^itient  feeling 
perfectly  well  or  even  better  than  ever.  Migraine  is  often  accom- 
panied with  nausea,  flashes  of  light,  strong  pulsations  of  the  head, 
vertigo,  pallor,  or,  more  rarely,  congestion  of  the  faoe.  Neuralgic 
pains  are  sharp  and  shooting ;  they  run  along  the  tract  of  the  nerve, 
and  often  are  associated  with  suffusion  of  the  eye  and  oedema. 
Tender  puiuts  are  felt. 

Tri:atmi:iit.  —  T\\&  constitutional  treatment  is  based  upon  the 
etiology.  Regulation  of  diet  and  digestion,  securing  a  regular 
movement  of  the  bowels,  attention  to  ocular  troubles,  abstention 
from  tobacco  and  alcohol  and  overwork  are  the  important  points 
reqnirinj^  attention.  Kest  is  the  important  point  to  attend  to,  as  in 
almost  all  painful  neuroses. 

The  symptomatic  treatment  consists  in  giving  antipyrin,  anti- 
febrin,  phenacetiii,  salicylate  of  sodium,  caffeine,  muriate  of  ammo- 
nia, and  sometimes  morphine  or  codeine,  and  bromide  of  ammonium. 

Antipyrin  can  be  given  in  doses  of  gr.  v.  every  twenty  minutes 
till  three  or  four  doses  are  taken.  Plienacetin  often  needs  to  be 
given  in  large  doses  of  ten  or  even  twenty  grains.     Antifebrin  is 
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Jess  trustworthy  and  must  be  gtvep  iu  Bmall  Uoees.  Exalgin  is  DOt 
very  Koy'l^  «•■  safe  remedy.  It  may  bo  tried  in  doses  of  gr.  iij.  to 
C,  V.  Muriate  of  ammonia  is  aii  excellent  remedy  gi%'eu  in  very 
lACgp  doeee,  5  bs.  tu  3  >-f  well  diltitetl.  Menthtil  in  dosett  of  gr. 
T.  to  gr.  X.  in  hot  water  sometimes  stopK  headaches,  la  headarhea 
frum  amumia,  cafl^iiie  aud  aiuiuouiiuu  iiiunale  are  beet.  la.  head- 
ache from  nt^rvous  exLaiisticn,  eimilai-  stimulating  anodynes  are 
usually  most  efficacious.  Combinations  of  caffeine  citrate  and  salicy- 
latu  of  Hodiuin  or  lien^iiato  of  Hoiiiuin  urn  nftcii  lictter  tliiui  the  mngln 
drug.  Caffeine  in  any  case  xuust  be  given  in  larger  doses  than  is  or* 
diuarily  done,  i.e.,  gr.  iv.  uv  v.  I*ocal  applieatious  of  a  twenly- 
par-oent  solution  of  menthol,  the  ice  bag,  cloths  wrung  out  in  hot 
water,  or  a  piece  of  flhwt  lint  soaked  in  ehlorofonn  liniment  two 
parts  and  tincture  of  aconite  one  part  are  efflfacioua  lueaKUres.  A 
catbai-tiv,  rent  La  a  darkened  room,  Light  diet— all  th«so  ar«  meaeureti 
which  many  patients  themselves  team  to  adopt. 

Finally,  in  headaches  from  organic  disease  we  have  often  to 
resort  to  iodide  of  potaasium,  mercury,  and  the  ase  of  some  prepa- 
ration of  opium. 

As  will  be  seen,  each  caae  of  headache  requii«8  s^)eciaL  treat* 
ment  and  a  certain  amount  of  experimentation  in  order  to  learn  the 
idioayuci-asy  of  the  parieut. 

Mi(iK.\iNK,  iinTK-l[KAi>Ai!HR,  Hrkickania. ^Migraine  18  auon* 
stitutioiial  neurosis  chararterized  by  periodical  attacks  of  jmin  chiefly 
in  the  course  of  the  tiftli  uerve.  The  pain  iv  often  asKuciated  with 
nausea  or  vomiting,  mental  depression,  vasomotor  disturbances  such 
as  Hushing  or  pallor  of  the  face,  by  Saahes  of  light,  vertigo,  tinnitus 
aurium,  and  in  rare  ca»es  by  partial  ]iaralyiiia  of  one  uudumotor 
nerve. 

It  will  thus  be  seen  that  nigraiue  is  more  than  ordinary  head- 
ache and  unlike  an  ordinary  neuralgia. 

Eti'ihgy. — The  diseaatt  i«  very  cominon  in  (^iviiizeil  countries  and 
is  frequent  in  America.  It  occurs  ofteneat  in  women  in  the  prupor- 
tioQ  of  about  tliree  to  one,  and  it  begins  iu  mugl  cases  at  ur  a  Uttle 
before  tlie  age  of  puberty.  It  may  begin  as  early  aa  the  fifth  or 
even  the  second  year.  It  oiTurs  in  neurotic  families,  and  there  is 
verj'  often  a  history  of  direct  inheritance.  Other  neuralgic  trou- 
bles, epilepsy,  aud  gout  may  be  fu\md  in  the  family  history.  The 
attacks  occur  oftonest  in  the  winter  iu  our  climate.  The  cases  that 
begin  in  childhood  anil  eaxly  life  are  sometimes  started  by  overwork 
at  school,  but  u.inally  no  especial  cause  can  be  found.  When  they 
begin  alter  maturity,  a  history  of  excesses  in  work,  injurj',  shock, 
or  exhausting  disease  is  found.     Migrainous  patients  usually  have 
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some  refractiTe  disorder  of  the  eye  or  a  weakness  of  6ye  nniaoleo, 
aod  this  cgiiditiuu  is  one  factor  in  Uiringiii);  on  ur  kt^tipiiig  up  the 
headaches.  Autotuxwiuia  froia  uriu  aciti  and  poisons  developed  iu 
the  intestinal  tract  is  considered  an  important  factor  in  migraine 
by  some. 

Symjttomg. — The  jtatifciit  for  several  days  may  feel  a  sense  of 
malaise  and  depi'esstou  ;  usually,  however,  the  prodromal  stage  lasts 
ouly  a  few  hours  or  a  day.  lh«  attack  often  i-oui«s  on  in  the  morn- 
ing and  gradually  increases  in  intensity  unlit  Ihe  victim  has  to  give 
up  work  and  lie  down.  The  pain  starts  in  one  aide  of  the  head, 
usually  in  the  forehead,  but  often  in  the  occiput.  It  inoreaaea  and 
hnally  may  involve  the  whole  heiul.  The  pain  is  of  a  tenae,  tlirob- 
biug,  bliudiug  character,  iucreased  by  jars,  li^ht,  and  noises.  It 
is  ius^ompaiiied  by  dinmesa  of  vinion,  ofti'u  by  flashes  of  light  or 
dark  or  light  spots  variously  colort-d  floating  before  the  eyes.  Ke- 
strictiun  of  the  virtual  fielil,  numetimea  in  the  form  of  hcmianoiiKia, 
may  occur.  Vertifjo,  tinnitus  aurium,  confusion  of  ideas,  fpeling  of 
stuimr,  disturbances  of  uii.'iiiory,  aw  not  uucouuuon;  uauaea  and 
even  vomiting  are  tliw  rulp.  The  vomited  matter  is  at  first  chiefly 
mums,  but  it  may  later  become  yellow  and  bitter  from  the  presence  of 
bile.  Heneo  the  term  "bilious  headache,"  which  is  an  improper 
UUP,  because  the  bile  is  only  the  result  of  rctrostaltifi  action  from 
the  vomiting.  Migraiue  is  not  the  result  o£  gastnu  or  liver  dis* 
order. 

The  patient's  faee  usually  is  pale  anO  gives  the  evidence  of  acute 
suffering.  The  flushed  face  is  very  mrc ;  the  distinction  between 
angiospastic  or  pallid  migraine  and  angioparalytic  or  congestive 
migraine  is  not  of  clinical  value.  The  pulse  is  sniail  and  hard,  and 
may  be  lessened  in  rapidity.  The  temperature  in  children  often 
rises.  | 

The  attack  lasts  from  six  to  twelve  or  twenty-four  hours,  ocea- 
Btonatly  even,  two  or  three  days.  As  the  intensity  of  the  jiain  lessens 
the  patient  sinks  to  sleep,  and  awakens  next  morning  feeling  re- 
freshed and  better  than  befure  the  attack. 

The  attacks  occur  at  varying  periods,  fortnightly  or  monthly, 
and  even  weekly.  In  women  they  often  occur  during  menstruation. 
Rome  women  are  entirely  free  from  them  during  pregnancy.  At 
about  the  time  of  the  nicuo[muse  in  women,  and  at  about  the  same 
time  of  life  in  men.  the  disease  lessens  iu  severity  and  as  a  rule  dis- 
appears. Some  form  of  nenialgia  or  some  neurosis  in  rare  eases 
takes  its  place. 

Ci'mpJirating  Si/mpUrm». — Partial  oculomotor  paralysis,  tem- 
pororj'  aphasia,  slight  heraiplegin,  henii numbness,   peculiar  odors 
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01'  tastes,  oonrulsive  movemeatB  of  the  body  almost  rPsenibliDg 
cpUcptk  uttuc-ks,  occui'. 

Cast's  jireseiitiuif  these  ayiuptojiis  art-  rarv.  Wlicii  they  occur  in 
one  vAse,  however,  they  alvays  ocnur  in  pach  attack  unless  it  is 
tnoditied  by  treatment. 

Virurimi*  Attnckji. — Miyrahie  is  sometimea  asaociated  with  epi- 
If  [sy,  l(K!umotcjr  ataxia,  or  iiisiuiity :  that  ia  to  say,  persons  in  early 
lif^  have  hail  ini^N-aiiie  »nd  later  develo|i«{l  the  diseases  mentioued. 
The  relation  l)ctwc>:-u  these  diseases,  however,  is  not  bo  close  aa 
sijiiic  writei-H  Would  lead  im  to  inTt^r.  The  attack  of  migraine  can 
b«  sometiiues  replaced  by  an  attack  of  gout,  or  visual  disorders,  or 
other  aeiiBory  symptoms,  or  evwi  ty  au  oculomotor  paralysis. 
Sometimes,  instead  of  a  fully  devehiped  attark,  the  patient  has  a 
Muse  of  mental  depresaioii,  with  t-onfusion  of  ideas.  Cases  have 
been  reported  in  which  acute  mania  took  the  place  of  the  headache. 

Ty/jp#.  ^Writers  hava  described  the  aiij^oparalytic  and  aiigio- 
spastiu  ty|)es;  also  the  typical,  subtypical,  and  aupiatypieal;  and 
finally  tlie  ordinary  type  and  the  ophthalmic  type.  I'ractically  we 
liud  t*o  ciasses: 

(1)  The  tyjiical,  associated  with  visual  disorders  and  having 
most  of  the  symptom  described  above. 

(2)  The  irregular  or  iriixed  type,  in  which  with  many  symptoms 
of  ordinary  migraine  thcro  is  a  hiatoty  of  rheumatic  influences  and 
often  of  aujemiii  or  dysiiepsiti.  These  are  cases  <jf  a  true  migrain- 
ous aflfectiuu  complicated  with  some  form  of  symptoxuatio  head- 
ache, such  as  has  been  already  described.  The  mixed  or  irregular 
migraine's  am  imjiortant  to  recognize,  for  they  call  for  special 
tEeatment.  They  occur  almost  altogether  in  women;  the  attacks 
are  often  asBO('int<<d  wit}i  weather  changes  and  may  be  of  a  nflu- 
ralgio  chaianter.  Miuiy  women  liave  their  siek -headaches  and 
their  neural);ie  headat-hes,  so  call^-d,  and  have  to  distinguish  be- 
tween them.  In  mixed  atUioks  the  face  is  usually  also  pale,  the 
eyes  are  not  snffuHed,  nor  ia  there  any  visual  or  aural  disturb- 
ance, as  in  migraine.  Sometimes  the  pain  remains  in  the  occipital 
nerves,  and  I  have  met  with  one  patii-nt  wliu  Im'alizes  her  pain 
there  entirely,  and  who  nlw.iy}i  vomits  during  the  attju-k. 

Pathology.  — The  seat  of  the  disease  is  chiefly  tn  the  intraeranial 
branches  of  the  fifth  nerve  and  of  the  pnoiunogastrtc;  the  upper 
cervical  nerves,  huwever,  are  often  involved.  There  are  no  morbid 
anatomical  changes  known.  The  most  plausible  theory  of  the  dis- 
ease is  th»tit  is  a  fid^uratiiig  neurosis,  in  which  there  are  periodical 
discharges  of  nerve  forre,  or  nerve  storms.  The  seat  of  the  rtis- 
efaarge  is  perhaps  in  the  cerebral  cortex,  or  [loBsibly  in  th'S  pri' 
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maty  sensor}*  ceutrm,  i.e.,  the  root  ganglia  uf  tlip  fifth  aud  vagits 
uci-veii.  The  disease  is  certainly  not  m  the  sympathetic  system,  as 
was  once  taught.  The  preseuce  of  excess  of  uric  acid  or  ol  some 
otbf^r  autochthonous  poison  as  a  factor  in  the  disease  may  he  re- 
garded as  pri)b»l)li!. 

XHagtiosis — The  diagnosis  is  based  upon  the  hereditary  history, 
the  periodiui^-  and  seat  of  the  attacks,  the  nausea,  the  complicating 
visual  and  otliPr  sensory  symptoms.  Jt  shoiiUI  not  be  forgotten  that 
the  same  patient  may  have  migraine  and  other  neuralgias,  or  may 
have  also  an  orgunic  br^iin  or  renal  disease. 

2'rf/rtm'utt~F'ntph»flajri». — Children  of  families  in  which  this 
neurosis  exists  should  be  carefully  watt^hed  tincing  the  ages  between 
five  and  twenty.  The  eyes  and  nose  should  be  examined.  They 
shonld  not  be  SHhjected  to  excessive  mental  or  visual  strain,  and  if 
attaitks  develop  they  should  be  promptly  treated.  The  applicatjoii 
of  glasses  shculd  be  considered,  hnt  not  Jiastily  adopu^d. 

As  regards  constitutional  treatment,  the  best  measures  for  curing 
a  case  of  migi-aiue  consist  in  con-ecting  any  visual  or  nasal  defect, 
such  diet  and  exercise  ns  secure  tone  to  the  nerves,  and  tlio  eontinn- 
on s  use  internally  of  bn)miiie  oC  potassium,  nitroglycerin,  cannabis 
indica,  or  arsenic.  The  diet  should  be  ver}'  simple  and  non-fenueu- 
tative.  It  should  lie  mainly  of  nieat»  and  green  vegetables  and 
ronked  fruits.  The  im-ats  should  htMnoderate  in  amount,  and  some- 
times only  iish  and  poultry  should  be  allowed. 

Of  the  ilrngii,  salicylate  of  sodium  and  cannabis  Indies,  either 
wither  without  arsenic,  are  the  must  tmatwyrlliy,  while  the  bromides 
are  the  least.  The  hemp  should  be  given  in  large  doses  and  for  a 
long  time,  gr.  i  to  gr.  i.,  ter  in  die.  The  salicylates  may  be  com- 
bined with  an  alkaline  iHJcative  like  K>H-hclle  suits,  a  dose  t>eing 
taken  uight  and  morning.  Much  stress  i»  laid  by  some  upon  ocular 
muscular  iusuthciencies,  and  I  l>eUeve  that  such  wndi^lions  should  be 
remedied,  but  place  little  confidence  in  them  alone.  On  the  other 
hand,  the  correction  of  small  or  large  degrees  of  astigmatism  and 
hypermetropia  sometimes  produces  surprisingly  good  results.  The 
reported  cure  of  numeruus  cases  of  migraine  by  treatment  u£  nasal 
hypertrophies  and  catarrh  should  not  excite  too  much  confidence  in 
such  measures.  In  fact,  since  migraine  is  a  constitutional  ncm-osis, 
one  cannot  expect  iiermancnt  results  from  removing  reflex  irritants 
alone.  The  daily  use  of  a  strong  galvanic  current  four  to  eight  mil- 
liamperes  (eight  to  ten  cells)  for  ten  minulfes  is  nsefiil. 

For  fh^  i-efiff  of  the  attack  the  following  drugs  may  be  given : 
Salicylate  of  sodium,  gr.  xx. ;  caffeine,  gr.  ij.  to  v.,  with  henioateof 
Boditmi,  gr.  x. ;  antipyi-in,  gr.  T.  q.  ^  h. ;  phenacetin,  gr.  x.  to  xv. 
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or  more;  jKiwderuil  guaraua,  gr.  xx. ;  luenthol,  gr.  v.  ti>  x,  in  hot 
water;  mnrinte  of  nminnnui,  gv.  xxx,  to  ~  i, ;  bromide  of  jtotaa- 
Btuiii,  gr.  XX.  Aiitipyria  aiul  plK<iia«retiii  are  tlie  must  i;ertaiii  of 
the  alxn-K  drugs,  but  they  lose  their  efTect  after  ft  Ciiiie,  as  du  iJuost 
all  the  utlier  dnigs,  and  tiually  patients  yive  up  treutiiiieiit  vi-  ifsort 
lo  I'odeiiu'urniorjilniie.  Chloral  and  a  hot  foot  batlt  break  upattai-ka 
Boinet.mu'-ii. 

T^K-ally  galvanic  niirrents  are  Bometimes  helpful,  and  si>  are 
atatie  si>arks.  Hot  applicatious  aud  peDcilling  with  menthol  give 
relief  to  iwiuif.     Quiet  aud  v^nt,  aie  tipontaneoiisly  resorted  to. 


Nbubosks  -ok  the  Acoustic  Nkrvk. 

Awitomy. — The  auditory  or  eighth  crauuLl  ueiTS  has  two  differ- 
ent parts.      One  por- 


uuviU' 


|iiUalliitQ. 


tiou  passes  to  the 
cochlea  and  utrit-Ieaud 
soccuIps;  it  has  to  do 
with  the  fienae  of  hear- 
ing; the  oliiet  goes 
to  the  seiait'irculai- 
cajials,  and  has  to  do 
with  tliat  aeuse  by 
whieh  we  appreciate 
thft  position  of  our 
boily  and  it«  relations 
to  spai-e.  The  eighth 
nerve  \&  thus  an  auditory  aud  a 
spat^e'tutnse  nurve. 

The  auditory  fibres  enter  the 
medulla  by  two  roots,  a  lateral  or 
posterior  and  a  median  or  anterior. 
The  lateral  root  liatt  mainly 
auditory  fibres.  The  spatte-sense 
fibres  enter  ehieHy  by  the  median 
root.  The«H  rixits  art)  cunnected 
with  three  nuclei,  viz.;  (1)  The 
chief  nucleus  (dorsal,  central, 
inner  nucleus) ;  {2)  the  hirge- 
oelled  nucleus  (Dei- 
ter'B);  and  (3)  the 
accessory  nueleus  (ven- 
tral, anterior,  lateral). 
The  chief  nucleus  (1) 
is  a  large  mass  of  gray 


vn. 


0C1<  u. 
Tftnpuilf 


StipeHorwiMiiala.— 
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matter  comjKJsed  of  small  nerve  rells  and  lie:^  superlieially  just 
beneath  the  floor  of  the  fourth  ventricle.  The  large-relleit  nucleus 
(2)  lies  to  the  outer  side  of  and  below  it.     The  accessory  nueleus 
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(3)  liea  in  the  8iibstanc«  of  tlie  lateral  root,  and  between  it  and 
the  iiie(li;tn  root.  The  lateral  root  is  the  oup  comiuj;  thiefly  from 
the  cuchJea,  ami  is,  as  stated,  iiiuiiily  a  uerv?  uf  hearing.  It  is 
rouuucteU  luo&t  cxl.t;Dsiv^ly  with  Him  accessory  iiurletis,  but  al^ 
with  the  other  nuclei. 

Through  the  acw-saory  nucleus  it  connects  by  a  few  fibres  with 
th«  superior  ulive«,  mostly  of  the  o})])osite  siile;  theuee  fibres  pass 
up  thruugh  the  lateral  lemuisi-us,  to  tiie  posterior  vorpora  qoadri- 
gemiua;  thence  to  the  cortex  of  the  firut  aud  seeonul  cotivuluticmH  of 
th«  tcMnpnro-!iphi'uoi:il  IuIk-h.  Otlwr  Jibres  pjisrt  nj)  directly  through 
the  lemniscus  and  the  tepnental  or  sensory  traets  to  the  cortex  of 
the  temporal  lobes.  Connections  are  numeious,  also,  with  other 
cranial  nerve  oiidei.  The  lateral  ruut  also  sendti  iibres  to  tlie  uhief 
nucleus  and  (rm  the  striaj  at-ustii-ie)  into  the  raphe,  and  tln>i»-e  to 
the  formatio  recticularis  iiud  sensory  tract.  These  fibres  go  also 
to  the  posterim-  tuborclra  of  thi-  cor]iora  (juadrigemina  and  thence 
to  the  cortex  of  the  temporal  lobe, 

The  median  root  is  oo»iic«to*i  chiefly  with  the  lartre-cpll  nucleus 
(2),  but  also  with  the  chief  nucleus  (1).  Fruui  these  uui-lei  fibres 
pasH  uj)  in  the  posterior  t'leriibellar  pt'duncU*  tbniiiffb  the  direit  aen- 
Hory  tract  of  the  cerebellum  to  the  rouf  uuideus  or  the  eniboliform 
and  globoso  nuolei. 

The  diseaBes  of  the  eighth  oi-  aeoustic  and  Hpace-sense  nerve 
whieh  are  uf  special  iuterest  to  the  neurologist  are  auditury  paralysis 
or  nen'ous  deafness,  hyperacusis,  liunitus  auriuin,  and  auditory 
vertigo,  or  M^nif're'a  diseaae.  Thca«  diseaiioa  corri-apond  with 
loBS,  excess,  and  perversion  or  irritatiim  of  function. 


NKKYUrS    l>KAI'NKHS    (AoOlrSTlC  1*.\  KAI.VHls).   ' 

Nervous  deafness  may  be  due  to  lesions  (I)  of  the  cortical 
centri'H  of  hearing;,  (2)  of  the  arouatic  nuclei,  and  (.S)  of  thf  acouatifi 
neiTe  itself  or  its  end  organ,  rractic-ally  it  is  almost  always  the 
nerve  and  the  intei-ual  ear  which  are  affected. 

Kttotoijy. — 1.  Cortical  nervous  deafncHs  has  been  known  to  occur 
in  a  few  iuHtaiH'Ps  fioni  leetans  uf  U>th  tem]M)ral  lobes  (Mills).     A.J 
lesion  in  the  left  temporal  lobe  causes  a  form  of  sensor^'  aphasia' 
called  word  deafness.     A  lesion  iu  the  right  temporal   lolie  may 
cause  some  deafne^  in  the  left  ear.     The  deafne^ts  of  hystena'is  of 
oertical  origin. 

2.  Deafness  froia  lesion  of  the  acoustic  nucleus  or  nerve  root. 

Oetebro-spinal  nieningitifl  in  the  young  and  syphilitic  uieningitifl 
in  the  adult  are  the  more  frequent  causes  of  this  form.     Tumors 
and  hemorrhages  may  also  be  (.-ausea.      When  the  auditory  nucleiia* 
Uid  nerve  root  are  affected  by  these  diaea-ses,  its  peripheral  termi-j 
lations  in  the  labyrinth  arc  also  often  involved,  so  that  sharp  dia-l 
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tinctiuns  cannot  always  be  drawn  Wween  this  furiii  aud  that  du«  to 

labyrinthine  riiwase. 

3.  Pea/ni-M/rom  L(i/it/r!nt}iine  DUratu-. — The  ciuises  are  (InigB, 
such  as  quinine  aud  ttiti  Kuliitylau-H;  intlaunaalioiia,  including 
syphilitic  exudates;  iajiiries;  hemorrli^es;  tumors;  primary  atro- 
phy, which  iiiny  <K*cur  in  lovumutcr  ataxia;  inechaiiical  causes,  such 
AS  the  constant  nois^A  imd  jarring  towhii-h  locomotive  engineers  and 
boiler  makers  are  Rubject. 

StfiHjitoiHs  oj  yrrroiiji  fimjiifss.  —The  domjuaiit  syiupUnn  is 
loss  of  hcjiriiig,  but  this  may  bu  act'oiupaoiwl  by  vertigo,  tinnitus, 
and  even  fon-ed  movements. 

In  hysterical  dcafn*'ss  the  loss  of  hearing  is  rarely  complete,  is 
utiiliitcra],  and  eHi>f'niatly  involves  high  and  low  notes.  Dfat'neas 
from  involvement  of  the  nucleus  auil  luTve  root  is  usually  accom* 
pauied  by  other  syuipLoms  of  a  Uisilar  nifninnitis  or  lesion  of  the 
pons  and  medulla.  Labyrinthine  deafness  is  often  n«sociut«'d  with 
vertigo,  tinnitus,  and  forced  movements,  when  it  may  become  a 
symptom  eomplcK  known  as  "  Mt^tiifcre's  disease." 

Suddfu  total  deafness  is  characteristic  of  syjdnlilii;  iliNcaHe  of 
tJie  internal  ear.  In  gi'iiutue  nervous  deafness,  unless  the  deafness 
ia  absolute,  boue  cundnction  is  lost,  while  aerial  condootion  is  pre- 
aenred.  A  tuning-fork  vibrating  nn  the  skull  or  nmNtoid  is  not 
heard  by  the  affected  eai*,  though  it  is  heard  when  held  in  the  air 
olusc  by  iliU  ear.  Changes  of  reaction  to  the  elci^triciU  current 
occur,  but  the  t*sts  are  difficult  and  the  reaults  unsatisfactory. 

The  ircairm'tit  fiepends  upon  the  seat  and  nature  of  the  te«ion. 
In  labyrintbino  dcafnc'SS  it  is  generally  limited  to  the  use  of  iodide 
of  iKitassium,  merc'<ir>-,  pilo<'arpine,  leeches,  and  the  galvanic  cur- 
rent. Local  applications  and  surgical  interference  may  be  requirpd. 
The  traatmcnt  of  nervous  deafness  iu  whieh  vertigo,  fori>ed  move- 
ments, and  tinnitus  are  the  dominant  symptoms  will  l)e  diw-usseJ 
nnder  these  heads. 

Ti>iM]Tt;»  AvKiuu.  Tinnitus  Ckksbmi  (Noiskh  ls  tuk  ICar 
AN-n  Hkab). 

Subjective  sounds  r^'^embling  hissing,  buzzing,  fatunniing,  beat- 
ing, musical  not«s,  etc.,  are  classol  together  under  tha  general  bead 
of  tinnitus  aurium.     It  is  a  very  common  symptom. 

Ktiot'Mjy. — The  disease  attacks  adults  in  middle  and  later  life. 
Men  and  women  are  alike  affet^d.  Xenropatbic  constitutions  and 
an  unstable  circulation  favor  it.  The  art*'rio.i»cleni«i«  of  old  aga, 
cerebral  annmia  and  congestion,  siinstroke^  tobacco,  and  alcoholism 
]ead  to  iu     It  occurs  often  in  melancholia  and  in  ueurastbenia. 


1^  D18KASES  OP  THS   SIEKTOrS  STSTEM. 

Seme  local  Ai^ifax*'  or  oongesdoD  of  the  middle  or  internal  ear  is 
usoallr  fvesent-  Tinnitiis  oecnis  in  Brigbt's  Hiwi-a<pj  govt,  and 
dyspepsia. 

Disease  of  the  anditocy  nuclei  and  andibnr  tracts  rarely,  if  erer, 
causes  tinnitus;  but  chnntc  pacliTmeningitis,  such  as  follors  Mows 
cm  the  head,  sunstroke,  aln^lism,  etc.,  mar  be  attended  br  most 
annoying  tinnitus,  which  is  often  not  so  much  in  the  ears  as  in  the 
head — a  tinnitus  cerebrL  In  old  people  vith  thickened  arteries  and 
imperfect  brain  nutrition  a  similar  condition  may  occur. 

Tinnitus  acccnnpanies  insanity  sometinies,  and  may  be  the  source 
of  anral  hallucinations. 

A  kind  al  tinnitus  may  accompany  uugraine  and  take  fbe  form 
oi  an  auta  in  epilepsy. 

Despite  this  long  list  of  causes,  the  chief  taj:tors  may  be  somiaed 
up  as  neurasthenic  states,  local  ear  disease^  humoral  poisons  and 
irritants,  lefiex  irritants,  arterio-sclerosis. 

The  tymptoms  are  indicated  by  the  name  of  the  malady.  Thej 
may  ccnne  on  suddenly,  bot  nsaally  develop  slowly.  Some  deafness 
and  occasional  Tertigo  are  often  present.  The  noise  is  located  in 
one  ear,  as  a  rule.  Sometimes  it  is  said  to  be  simply  "  in  the  head.** 
The  sounds  are  generally  present  all  the  time,  giving  the  patient 
little  rest  and  making  life  a  burden.  They  vary  greatly  in  char- 
acter and  intensity.  These  variations  are  indicated  in  the  study  of 
the  diagnosis. 

Tht  Diagnosis. — The  recf^nition  of  the  symptom  is  easy.  The 
principal  thing  is  to  discover  its  seat  and  cause. 

The  ear  should  of  course  be  examined  for  external  or  middle-ear 
disease. 

If  the  ttooitus  is  pulsating  and  synchrODOus  with  the  heartbeats 
and  stopped  by  <;arotid  eompressioD,  it  may  be  inferred  that  it  is 
due  to  vasomotor  paralysis,  or  ioflanunatory  congestion,  or  aneurism. 

If  the  sound  is  not  in  the  ear,  but  in  the  head,  and  not  asso- 
ciated with  deafness  or  ear  disease,  the  trouble  is  probably  central, 
and  most  likely  is  of  meningeal  or  arterio-sclerotic  origin. 

Noises  which  are  complex  or  take  the  form  of  musical  sounds 
or  words  are  probably  ceotral. 

Coustant  rushing,  knocking,  pulsating  noises  are  due  to  conges- 
tioiif  hemorrhage,  or  inflammatory  effusion  in  the  labyrinth. 

Moist  sounds  of  a  gurgling,  bubbling,  boiling,  singing,  whistling, 
shell-like  roaring  character  indicate  disease  of  the  middle  ear,  with 
fluid  exudation  or  catarrh  of  the  Eustachian  tube,  or  irritation  of 
the  external  auditory  canal,  mastoid  cells,  or  postnasal  spaces. 

Dry   roaring   and   ringing  noises  are  due  to  non-suppurative 
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catarrh  of  the  middle  ear,  disease  oC  the  musi'Ies  or  nervous  sapplj 
of  die  tvuipanuiu,  laeumgitis,  tumors,  aud  syptiUis. 

The  coDfiilian  pf  the  digeatioii  should  be  inquired  into  and  the 
existence  of  rt^ial,  arterial,  or  central  nervous  disease  inTestigated. 

TVmAimii^— HTdrobromicacid  and  the  other  bromides,  given  in 
ordinaij  doses,  are  the  surest  remedies  for  this  trouble.  They 
may  be  combined  vtth  digitalis.  IiHlide  of  potaflsium  and  iodide  of 
ethyl  often  are  useful.  Nitroglyoerin  is  sometimes  of  value  in 
patients  with  hard  arteries.  A  OHubination  of  digitalis,  bromide, 
and  nitroglycerin  ho^  given  mo  the  best  results.  r)c<>ju{ionaUy  tonics 
are  indicated.  I  hare  seen  but  little  good  from  electricity  or 
Counter*irritation.  Of  course  middle-ear  disease  must  be  treated  if 
it  is  present. 

VeRTIUO    (DtZZtXBSS,    GiDDlXESS). 

Vertigo  is  a  discurbanco  of  consciousness  characterized  by  ap- 
parent niovenieulfi  of  external  objerts  or  of  the  pi-rsou  himself.  If 
exteroo.!  objects  whirl  around,  the  vertigo  is  called  ot^edtife  ;  il  the 
person  hinmelf  seems  to  more,  it  is  called  guitjuHicif.  Vertigo  h 
almost  alwitys  a  symptom.     In  rare  cases  it  appears  to  be  idiaftathie. 

Vertigo  is  connected  more  or  less  with  our  space  sensations,  and 
hence  it  will  be  described  hero  under  disorders  of  the  eighth  cranial 
ner%~e  and  its  central  repr<f!>entation9. 

Ktitilotfy. — The  caases  of  vertigo  may  be  classed  somewhat  like 
those  of  headache,  as  follows : 

1,  Hiemic,  etc.,  ana-mia,  liypem^nita,  toxiemia  from  tobaooo  and 
alcohol  I  2,  arterio-sclerosisi  3,  acoustic-uerve  irritation ;  4,  neu- 
roses; epilepsy,  neurasthenia;  5,  reflex:  uoulur,  gastric;  organic 
brain  disease;  7,  mechanical  causes  like  electricity',  swinging,  etc. 

Based  mainly  on  the  etiology,  ve  have  as  a  practical  classifica- 
tion of  ordinary  caseH  of  vertigo :  toxic,  auditory,  gastric  and  bilionn, 
ocular,  neurasthenic,  and  epileptic  forms.  The  various  causes  of 
vertigo  ail  partly  by  irritating  the  space-sens**  nerve  and  thus  dis- 
turbing our  sense  of  notation  ti>  external  objci^u,  partly  by  irritating 
tiie  cortical  centres  of  the  brain. 

Si/mptnrns. — Vcrligu  cimii-s  on  smlilenly,  and  lasts,  as  a  rule, 
for  but  a  moment.  The  floor  rises  and  sinks,  or  objects  wliirl 
around  (objective  vertigo),  or  the  patient  seems  whirling  around  or 
falling.  The  ideas  are  confused;  there  are  a  sense  of  alarm  and  a 
feeling  of  faintness.  The  i>alient  belters,  sometimes  falls;  there 
may  t>o  nausea  or  vomiting.  In  some  forms  there  is  momentary  loss 
of  consciousueRS,  or  syncope.  Vei-tigo  usually  c<iines  on  in  KhorC 
attacks,  but  in  toxsmio  states,  as  in  alcoboli&m  or  nicotiuisu,  it  is 
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ftbiiOBt  canstast  while  the  poison  is  in  the  system.  Vertigo  may 
become  chruuic  cr  nearly'  no;  and  if  Bcvere  it  foriua  wbat  is  called 
the  rtoiua  vt-rti^motut  (Mitchell).  Vertijjo  is  iiicreaswi  by  rising  or 
Budden  iiioveinenU  &nd  lessened  by  lyin;;  down. 

Vertigo  may  bo  due  to  organic  lesions  of  tlie  cerelwllum  and  its 
pedniicleH,  »r  of  the  labyrinth;  it  is  tlien  associated  with  forced 
uoveiuentfi  of  the  body. 

jSym/'^owi*  »/'  Sjtfeial  Forms — Auditory  Vetiit/O  (it€niir«*»  Dts- 
e<iMr).  —  A  larjje  jiroiMircicn  of  vertigc*eii  are  due  to  disease  or  irrita- 
tion of  thu  eighth  nerve  and  its  centres.  The  raminon  cauHe  is  loL-al 
disease  of  the  lahyriiilli.  When  tliis  produees  severe  attacks  of 
vertigo  with  nausea  aiid  perhaps  bvucoiil',  it  is  called  "  Meniere's 
disease."  The  name  is  often  applied  to  any  form  of  auditory  ver- 
tigo. Meniere's  type  is  always  due  to  orgnuift  disease  of  the  laby- 
rinth. It  is  awonipanied  by  progressive  deafness,  and  soTnerimes 
by  tinnitus  and  forced  Diuveinents,  or  even  an  utter  inability  to 
walk  steadily.  When  the  deafness  is  complete  the  vertigo  ceases, 
because  the  nerve  end  organ  is  destroyed.  Mild  forms  of  ftndttory 
vertigo  present  nothing  unusual  except  those  due  to  involvement  of 
the  nerve  of  heai-ing. 

Many  forms  of  vertigo,  surh  as  the  gastric  and  toxic,  oeour 
through  a  rellex  disturham-e  uf  the  eighth  nerve.  The  auditoiy 
nuclei  are  connected  with  those  uf  the  vagi.  The  )ab\'rintb  is  sup* 
plied  with  bloori  by  the  vertebral  artery,  whose  calibre  is  contrclled 
by  sympathetic  fibres  which  are  in  close  couneetion  witli  tibi-es  to 
the  stomach.  Hence  rcHex  effects  may  occur  tliitjugh  contiguity  of 
the  central  Quolei  and  by  reHex  spasm  of  the  vessels  of  the  iuternal 
ear.  "  Stoinachul  vertigo"'  is  the  name  given  to  a  very  severe  form 
of  reflex  %"ertigo.  It  occurs  generally  in  persons  whose  stomarhs 
are  overloaded  and  whose  digestion  is  paralyzed  by  its  load.  It  is 
accompanied  by  loss  of  couaciousuess. 

Bilious  and  JMha-mie  Virrti^o.-^-ln  conditious  of  dyspepsia, 
constipation,  and  hepatic  torpor,  the  disordered  stomach  and  bowel 
suddenly  discharge  into  tbe  blood  irritant  substances  wbich  pitss  to 
tlie  brain  and  by  dirtirt  action  on  tlie  nervous  centn's  ciiuse  vertigo. 
This  is  probably  the  explanation  of  the  vertigo  of  biliousness  and 
oonslipatiou.  It  is  a  paroxysmal  vertigo,  noted  most  in  the  morn- 
ing, not  very  severe,  and  often  arcouijianied  by  nausea. 

yeurtitin  Vfrti^: — The  symptoms  of  epileptic  vertigo  will  be 
described  under  that  head. 

Neurastlienie  vertigo  is  a  not  uncommon  symptom.  The  attacks 
are  short,  generally  subje*-tive,  not  severe  or  aceouijuinied  by  nausea 
or  syncope,  but  they  often  cause  much  alarm.     Underlying  them  are 


8BXS0KY    KECROSES  Or  THE  CEKEBRO-SPI.VAL  NEBVBS.       IHI 

exhauBted  and  irritable  tien'e  centres,  with  ocular,  gastric,  and  hw 
ninral  imtatiuus. 

A  neurotic  vertigo  occurs  sometimes  in  the  form  of  attarks 
alinOHt  exactly  resembling  seasickness.  There  are  intense  vertigo, 
nausea,  and  faintness  lasting  for  hours,  coming  on  Middenly  without 
knoirn  cause  except  overwork  or  excitement.  The  attacks  occur  in 
neurotic  subjei^ta  and  are  analogous  to  otlierne-rvuua  erises.  It  is 
a  |ieriodical  ueurosis  of  the  space-sense  nerve. 

In  some  nervous  subjects  there  occurs  a  sudden  giving  way  of 
the  le^s.  There  is  no  conscious  vertigo^  yet  such  jirobably  exists. 
The  Bymptom  is  notetl  in  exoplithalmic  goitre.  It  is  a  '^  stumbling 
Teitigo.*' 

Ocular  Vertigo  is  a  rare  symptom,  but  is,  when  present,  chnmio 
and  annoying.  It  is  caused  by  refractive  errors  and  unequal  action 
of  the  ocular  muscles. 

The  mtrhnnitut  rrrtujttrs  such  as  Hcasiekness,  car  sickness,  etc., 
are  produced  by  swinging,  or  whirling,  the  moremeuts  of  the  ship>, 
steam  car,  and  elevatuis.  Kailway  mail  clerks,  elevator  buys,  often 
suffer  from  chronic  dieturbances  of  a  vertiginous  cliaxacter.  Ocular 
and  auditory  uerve  sensations  enter  mainly  into  the  causation  of  the 
troubles. 

ArteriifKUrotw  I'Ttu/o,  Seniie  Vrrt i//o. -~T\lia  OOCUTB  lU  persons 
who  have  arterio-sclerotio  changes  in  the  braiu  vessols,  either  fruui 
disease  or  senility.  The  symptom  is  cau8e<l  by  impaired  brain  nu- 
trition vith  con.'if'riuent  nnfemia.  Senile  vertigo  may  also  be  due 
to  a  weak  and  fatty  heart. 

Pat/tot'jffif. — The  couACtousness  of  the  proper  njuilibrium  uf  the 
body  and  of  its  relations  to  the  external  world  depends  upon  the  cun- 
tiDuous  inflow  of  nervous  impulses  from  the  eye  and  its  muscles, 
from  the  nerves  of  the  muscles,  joints,  and  viscera,  and  ftoni 
the  ear.  Anything  which  suddenly  disorders  this  even  inflow 
may  cause  a  disturbance  of  consciousness  and  sensations  of 
vertigo. 

The  aural  impulses  come  from  the  seiuiciroular  canals  and 
aiDpolle;  they  are  the  most  important.  These  impulses  are  not 
felt  in  conaeiousnesa  normally,  but  go  to  certain  lower  <*nlres  chiefly 
in  the  vermis  of  tlie  cerebellum.  From  this  point  they  influence  the 
acts  ooncemed  in  holding  the  body  iu  equilibrium. 

When  impulses  from  tliueye  and  its  adjusting  mechanism  do  not 
flow  in  normally,  there  may  be  disturbance  of  consciousness  and  a 
feeling  of  vertigo.  Probably  vis<'tfral  impulses  can  proiiuce  a  similar 
disturbance.  Everything  which  suddenly  interferes  witli  the  nutri- 
tion cf  the  cortex  of  the  brain,  such  as  anieniia  and  poisons  tnay 
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lead  to  giddiness  by  lowering  the  level  of  conBciousness  aud  confus- 
ing the  sensory  inflow. 

IHagnosix. — In  investigating  vertigo  the  physician  should  find 
(1)  whether  it  is  subjective  or  objective,  (2)  paroxysmal  or  chronic, 
(3)  accompanied  by  ear  symptom,  nausea,  tinnitus,  and  loss  of 
consciousness.  He  should  then  directJiimself  to  finding  the  special 
cause  and  seat,  remembering  that  the  auditory,  gastric,  toxic,  and 
neurasthenic  are  the  common  forms.  In  elderly  persons  the  arteries 
should  be  carefully  examined.  In  young  persons  the  possibility  of 
epilepsy  moBt  be  remembered. 

The  2>roffnosi^  depends  upon  the  cause.  Epileptic  vertigo  and 
vertigo  from  organic  disease  are  most  serious.  Labyrinthine  ver- 
tigo usually  ceases  when  complete  deafness  occurs.  The  other 
forms  of  vertigo  are  usually  susceptible  of  relief. 

Treatment.  ^-The  attack  is  treated  by  rest  in  the  horizontal 
position  and  the  administration  of  a  volatile  stimulant.  The  dis- 
order must  then  be  treated  in  accordance  with  the  cause. 

In  Jbteni^re's  vertigo  tlie  use  of  quinine  by  Charcot's  method  is 
said  to  1)6  useful.  Quinine  is  given  in  doses  which  ai-e  gradually 
increased  until  cinchonism  results;  then  the  drug  is  stopped. 
Mitchell  advises  the  addition  of  hydrobromic  acid;  Gowers  advises 
the  use  of  salicylate  of  sodium  in  five-giain  doses  instead  of  quinine. 
Hirt  recommends  ten  drops  of  a  two-per-cent  solution  of  pilocarpine 
injected  hypodermically  every  other  day. 

Neurasthenic  vertigo  is  cured  by  rest  and  attention  to  diet,  laxa- 
tives and  mineral  acids  being  used.  Hydrobromic  acid  with  pepsin 
and  glycerin  are  often  very  helpful  here.  Gastric  vertigo  is  to  be 
treated  with  saline  laxatives  and  simple  bitters  before  moals. 

In  the  vertigo  of  "  biliousness"  and  lithiemia  there  is  often  a 
neurasthenic  element,  and  a  similar  attention  to  diet  and  to  the 
digestive  organs  is  indicated.  In  arterio-aclerotie  and  senile  vertigo 
small  doses  of  nitroglycerin  and  iodide  of  potassium,  with  or  with- 
out digitalis,  should  be  given.  Kest  and  warmth  of  tl:e  extremities 
are  indicated.  In  all  forms  of  vertigo  bromide  of  potassium  is  help- 
fid  and  will  relieve  the  symptoms  for  a  time.  It  is  the  best  symp- 
tomatic remedy.  Counter-irritation  to  the  neck  or  mastoid  region 
by  the  cautery  does  good  occasionally. 

There  are  two  peculiar  forms  of  disease  to  which  the  name 
vertigo  has  been  attached  which  may  be  described  here. 

Larynoeal  Syxlotk  (Lakyxoeal  Vkktkki,  L.  Ki'm.ei'sv). — 
This  is  a  rare  form  of  disorder  characterized  by  attacks  ui  ]iara'S- 
theaia  of  the  throat,  with  roughing,  followed  by  sudden  syncope, 
and  sometimes  by  slight  convulsive  movements. 
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The  disease  occurs  ubieSy  ixi  lualcs  at  about  tlio  age  of  Jifty, 
tliuugli  thv  range  oi  age  in  from  tliirtv-tive  to  seveiitj'.  Xeurotio 
constitution  ia  often  presnit.  Tbeic  may  be  a  history  of  injury  and 
the  use  of  stimulant!).  Laryngitis,  bronchitis,  apical  phthisis,  and 
astliuia  luay  be  prpsent. 

At  the  ons»'t  of  thi*  attacks  a  burning  or  tickling  sensation  is 
felt  in  tliL'  larynx  or  trachea;  there  is  a  spasmoilit;  I'uugh,  jjcrhajirt 
.wnne  astlmiatiR  or  dy hiuicimi-,  symjitoniH,  wlu'ii  tlui  jiatient  snddenly 
MIh  nnconaoiouB  for  a  short  time.  The  attaika  may  occur  daily  or 
only  once  in  a  few  wi<eks.  Most  cases  are  curabk,  y>et  tlie  diHi>a3e 
ix  not  without  danger. 

It  is  probably  a  reflex  neurosis,  not  a  true  ejjilepsy. 

Th«  Ircatiuerit  shouhl  he  directed  to  relieving  any  local  ron- 
dition  or  puhnonary  knmble.  Hrumiiic  of  potJi!i.<iiiim  .Hhrnihl  also  be 
given. 

Pabalvzixg  Vkrtioo  (CiErlier's  UisKAitE). — This  i:9  a  disease 
ucourrtng  only  on  the  larnis  in  srjiitliern  Frnme  and  Switcerlaiid. 

The  symptoms  i-onsifit  of  sudden  attacks  of  ]>toGis,  vertigo, 
parotsis  of  arms  and  legs,  and  cervicu*oecipital  paiu.  The  disease 
is  most  prevalent  in  tho  summertime.  It  atta<-ks  chiefly  males. 
Single  attacks  last  not  over  ten  minutes,  but  may  occur  frequently. 

Tho  cause  is  siippost^d  to  be  a  special  microbe  developed  in  the 
sutblcti  during  tbo  heat  of  summer. 

We  are  not  aware  of  its  oL-eiirreiiCH  in  Aiueriea,  though  Segtiin 
calU  attention  to  tlie  close  similarity  uf  the  symptoms  tu  those  of 
fmisoning  by  coninm  ma<-ul.-itum. 

HvrKKAiL«i«  ( Ai'oiTOKV  Hypkii.*i.hthtwia). — AVIien  there  is 
undue  keeuness  of  the  sense  of  hearing,  the  condition  is  called 
hyperacusis.  It  occurs  iu  hysteria  and  hypnotic  states.  Some 
persons  have  natnraily  an  extraordinary  keenness  of  hearing.  In 
facial  paralysis  there  is  sometimes  hyperacusis  due  to  paralysis  of 
the  stapedius. 

Wheu  ordinary  soimdi  cause  painful  feeliuns,  the  coudition  is 
called  dysaeusis.  This  WM.'^urs  in  the  neurasthenic  and  hysterical, 
i.i  persons  of  eufeoble<l  vitality,  iu  the  braiu  congestion  of  fevers, 
and  in  mtoiingitis;  also  in  local  ear  troubles  of  au'  inflaminatur}' 
character. 

KeNSORV  KeUROSBS    op  the  (il.OSSO-l*HABTSOBAL  XkBVK. 

The  anatomy  of  this  mixed  nerve  is  deacriheil  under  tlie  head  of 
motor  n^'uroses.  Tho  sensory  Hbres  may  be  utfected  in  hvKteria, 
causing  the  symptom  called  globus,  and  also  the  pharyngejil  an«j(- 
thesia  found  tn  the  same  disease. 

The  special  fibres  of  taste  may  be  affected,  causing  ageusia  or 
loss  of  taste. 

AfiBrsiA  (l«3S8  of  thr  SENSE  vv  tasth)  13  flu  offectiou  io  which 
the  power  to  discriminate  the  tastes  uf  bitter,  sweety  salt,  acid,  and 
alkalioe  substances  is  losU 
13 
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the  tODjjUB  differ  iu  sensibility  to  different  substances  (see  Fig.  97). 
Care  must  be  taken  to  exclude  the  nose  as  a  fartor  in  taate. 

i\(Mc>/"yi^.— Ageusia  oreura  as  tho  result  of  diaoase  of  the  roots 
of  the  trigeminus,  esjiei-ially  tif  tli«  second,  or,  as  Kmuso  cinims, 
the  thir<l|  also  fruiu  ilisease  of  the  facial  when  the  cliordit  t^'Uipam 
is  itii plicated  and  from  disease  of  tliu  glutuio- pharyngeal  root. 

Disease  of  the  triueiuiuua  and  facial  usually  vauKcs  ageusia  on 
the  anterior  two-thirds  of  tho  tongmi,  witli  loss  of  taste,  espet'ially 
for  sour  and  bitter  substances.  Sometimes,  however,  disease  of  the 
trigPininnB  or  disiMise  of  the  tynipauLim  involving  the  tympanic 
plexus  and  chorda  tymputii  vausrs  ugeubia  of  the  whole  tongue  on 
the  afFecte<l  side. 

Ageusia  from  disease  of  the  glosso-pharyngeal  alone  in  very 
rare,  and  then  caused  huta  of  tti^itto  on  the  potjterinr  third  of  the 
tongue,  soft  palate,  and  piUais  ot  the  fam-eft,  with  loss  of  taste  to 
sweets  and  acids.  A  few  cases  have  been  reported  iu  wbiuli  pandy- 
sis  of  the  gtosso- pharyngeal  caused  complete  ageusia  on  Uie  aifei'ted 
side.  It  must  be  inferred,  therefore,  that  taste  iibres  run  some- 
times wholly  in  thft  fifth,  more  rarely  wholly  in  the  ninth  ner%es, 
and  usually  iu  both. 

The  trftttniciU  depends  ou  the  caiuie.  L»M'ally,  cleansing  and 
BtiuuUtiug  mouth  washes  and  electruuty  may  be  used. 

I'AKAQKvtiA,  or  perversions  and  imperfections  in  tiietaiit«  sense, 
are  very  frequent.  They  are  generally  due  to  irritation  of  the  taste 
nervfti  from  catarrhal  iutl animation  uf  tho  stoiuach  lu-  mouth.  They 
also  occur  in  hysteria. 
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The  anatomy  of  these  nerves  has  been  described  under  the  motor 
Douroees.  The  sensory  distribution  to  the  nkin  i»  shown  in  the 
Biwompanying  figure  (Fig.  98). 

CK3ivic(j-0t;ciPiTAi,  Nkukaluia  —  &'k(.k  Pains  —  Etiolvgy. — 
Pains  in  the  back  of  tlic  head  and  neck  ocnir  in  uiigratne,  in  hys- 
teria, spinal  irritation,  and  neurasthenia,  as  a  result  of  eye  strain, 
as  a  true  neuralgia,  and  an  a  8ympt<uu  of  brain  tumor,  ineningitis, 
and  rheumatio  inflaJmuation  of  the  neck  musidcs  ajid  nerves.  True 
c«r?ico-occipital  neuralgia  is  not  rare,  is  much  more  common  in 
women,  occurs  bctwpcn  the  ages  of  tweuty  and  thirty-five,  and  is 
often  a  reflex  of  pelvic,  disease. 

S-jMjitotHJi. — Migrainous  pains  are  descrilied  elsewhere.  In  spinal 
irritaCioD  and  hysteria  the  trouble  is  central,  or  perhaps  shifting;  it 
i»  especially  chamrtcrizt'd  by  a  sharp  bt>ring  pain  just  bplnw  the 
m.'ciput     With  it  there  may  be  evidences  of  cerebral  congestion  or 
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uuemio,  witli  v«>rt))fu  aud  faiutuess,  but  not  vomitiDg.  The  boring 
piiin  Ih  alinoAt  paUi<>Kii"iiHniic  of  spinal  irritation.  In  neurasthenia 
tlit^  pjtin  ia  niofo  of  a  tired,  oi^limg  ohuracbr.      In  tvpical  neuralgia 
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nate  vith  or  take  the  place  of  a  trigeminal  neuralgia.  Tho  nerves 
iavulred  are  tlie  great  an  J  small  ocoipitiit  from  the  sectmd  pair  anil 
a  braunh  from  the  third  pair. 

JV«r«/wo;ir.^GeDer;il  constitutional  treatment  ooiisista  in  the  iise 
of  antirhpumatica,  such  as  the  ftalirylales.  The  inuriat£  of  am- 
monia has  doue  me  good  service.  In  women  pelvic  troubles  should 
l>e  liK)]twl  for;  in  both  sexes  the  eyes  must  be  attended  to.  Locally^ 
countei'-irritants,  cupping,  and  leeching  ara  useful;  mustard  and 
capsiciuu  pastt^H  are  often  a  great  relief,  The  iee  bag  also  m  of  ser- 
vice. Trephining  the  occipital  bone  has  eured  one  obstinate  ease, 
and  resecting  the  occipital  nerves  another. 


Sexaory   Nkukosim    ok    trk    Ijowrk   C'kkvical    axd    Brachial 

Kkhvbs. 

CEBvifro-BRAcniAt.  XErHAi.fiiA. — The  cutaneous  distribntion 
of  the  aeusory  uervea  of  tlio  nrni  is  shown  in  Figs.  81  and  98. 
Cerrioo-brai'liial  neuralgia  is  relatively  rare;  it  oi-eurs  oftener  in 
women  and  in  early  adult  and  aiiildle  life.  The  ordinary  causes  of 
neuralgia  produce  it,  but  rhtfumatism  and  guut  are  rather  promi- 
nent factors.  Overuse  of  the  amt,  in  ansemic  neurasthenic  per- 
sons, is  a  must  potent  cmise.  Reflex  irritation  from  carious  teeth 
and  uterine  disease  have  twen  fuuud  to  be  causes.  It  occurs  symp- 
tomatically  in  locomotor  ataxia  and  other  cord  diseases.  A  low 
grade  of  neuritis  prol«ibly  often  exits. 

iSt/mptoms. — It  begins  somewhat  gradually  with  aching  pains  in 
the  neitk,  showhler,  axilla,  and  along  the  course  of  the  nerves.  The 
pains  gradually  increase  and  arc  usually  worse  at  night.  The  pain 
is  increased  by  use  of  the  arm  antl  by  exposure.  Ouly  oue  arm  is 
aflFected,  Painful  points  may  be  f«'tt  in  thi-  axilla,  at  the  lower  end 
of  the  scapula,  over  the  deltoidj  over  the  ulnar  near  the  wrist,  over 
the  lower  part  of  the  radial  and  sometimes  on  each  sidn  of  tlie  lower 
cervical  vertebriu.  There  are  usually  panestheaias  and  numb  feel- 
ings. If  there  is  a  complirating  neuritis,  burning  sensations  are 
felt  ("causalgia").  There  may  be  lujesthesia,  vasomotor  dismrb- 
atices,  herpes,  and  muscular  weakness  and  atrophy.  Brachial  neu- 
ralgia generally  involves  all  the  ner%'es  of  tho  jilexus.  Jf  sjjecial 
nerves  are  involved  the  ulnar  is  oftenest  affected,  next  the  musculo- 
spiral,  and  last  the  median. 

Jiigttn/.  nrttralgiit  sometimes  occurs.  The  ]>ain  is  often  located 
in  a  single  finger.  Tlie  canse  is  usually  a  local  injury  nr  neuritis. 
Sometimes  it  is  a  reflex  pain  due  to  some  remote  trouble.  In  a  few 
cases  this  remote  trouble  is  uterine. 
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Diagwms. — The  etiological  diagnoBis  is  most  important.  In- 
quiries as  to  a  rheumatic  or  gouty  element  should  be  made.  The 
presence  of  any  serious  amount  of  neuritis  would  be  shown  l^  local 
tenderness  and  motor  weakness.  Organic  cord  disease  must  be 
excluded. 

The  proffnogia,  if  the  neuralgia  is  functional,  is  good.  If  a  neu- 
ritis complicates  it,  it  is  more  serious.  If  the  neuritis,  however,  is 
slight  and  is  secondary  to  a  trauma,  or  is  rheumatic  or  gouty,  the 
prognosis  is  favorable.     Ordinary  attacks  last  about  six  weeks. 

The  TrecUmettt. — Salicylate  of  potassium,  iodide  of  potassium, 
or  muriate  of  ammonia  should  be  given  and  in  large  doses.  Aconitia 
and  gelsemium  are  not  of  much  value.  The  electrical  current,  either 
faradic  or  galvanic,  has  a  very  decided  effect  for  good.  Leeching 
helps  some  cases.  Blisters  may  be  used  in  neuritic  cases.  The 
analgesic  drugs  like  phenacetin  and  antipyrin  and  antifebrin  are 
useful  symptomatically.  Hot  local  applicatious  often  give  some  re- 
lief. Colchicum  cures  some  cases  of  gouty  origin.  The  most  im- 
portant thing  of  all,  however,  is  to  secure  rest  for  the  arm  and  also 
for  the  patient.  Putting  the  patient  to  bed  is  the  best  medicine; 
and  often  the  arm  needs  to  be  put  in  a  splint  or  sling. 

The  Sensory  Neuroses  op  the  Ixtekcostal  Nerves. 

These  are  chiefly  intercostal  neuralgia,  symptomatic  side  pains, 
herpes  zoster.  Paralyses  aud  anesthesias  occur  in  connection  with 
vertebral  and  spinal-cord  diseases. 

Intercostal  Neuralgia;  Side  VAias-^Etiolofft/. — This  is  a 
very  common  neuralgia.  It  occurs  much  oftener  in  women  (partly 
from  corset  pressure)  than  in  men  (seven  to  one).  The  favorite  age 
is  twenty  to  thirty-five;  the  season,  winter.  Aoiemia,  neurasthenic 
and  hysterical  conditions,  child  bearing,  pelvic  disorder,  dyspepsia, 
heart  disease,  malaria,  and  lead  poisoning  are  frequent  causes. 
Exposure  and  muscular  strain  are  rare  exciting  causes. 

S>/7iijjtoi/is.— The  disease  comes  on  suddenly.  The  pain  in 
typical  cases  is  sharp  and  stabbing,  but  not  much  increased  by 
respiratoiy  movements.  There  are  tender  points  at  the  seat  of  pain, 
which  is  usually  greatest  over  the  side  at  the  exit  of  the  lateral 
nerve  branches.  Often  a  tender  point  is  felt  over  the  exit  of  the 
dorsal  or  of  the  anterior  branch.  It  is  rare  to  find  all  three  points. 
The  disease  runs  about  the  course  of  facial  neuralgias,  i',''.,  of  two 
to  six  weeks,  but  it  is  sometimes  very  obstinate,  lasting  for  many 
months.  The  sixth  to  tenth  nerves  are  those  oftenest  involved. 
The  left  side  is  more  susceptible  than  the  right  (three  to  one). 
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Pathotoyg. — lu  mtwt  caws  the  nerve  is  trritaied  by  poor  or 
poiitoDed  IpIixkI.  In  li  mmcH-ity  of  cases  th«  pain  is  reflex  from 
stomarh,  pelvis,  ur  heart.     Sometmies  tliere  i»  a  ueuritia. 

Diagnash. — Probably  fxne-half  the  pains  in  the  side  are  myat^o 
in  nature,  and  should  be  classed  as  plt^rwlToia.  These  pains  can  be 
di»linguis1ic(l  by  tin*  history  <if  tlieir  ori^'in  and  of  rht^iiiuatir  inllu- 
ences,  by  their  diffuKent^s  and  ilulness  by  the  great  tenderness  ou 
pressure,  and  the  pain  produced  on  taking  a  deep  bivath.  There  ia 
another  considerable  proportion  of  rases  in  whioh  the  iiains  are 
mainly  neuralgic,  but  yet  there  are  some  evidences  of  musonlar 
comiili(»itions.      Some  of  thest-  |>Hinn  ure  rettps. 

lu  the  third  rines  of  cases  there  is  the  pure  stabbing  neuralgia. 
The  diagnosis  is  based  on  the  exclusion  of  pleurisy,  rheumatic  and 
retlex  causes,  by  the  character  of  the  pain,  and  the  presence  of 
tttnder  jiointe. 

PrvyiHHtus. — The  pi-ognosts  is  good,  except  for  a  few  uhronio 
cases  due  prolMibly  to  a  degenerative  neuritiii.  In  some  of  those 
cases  there  is  lead  iiuisoning. 

TrvatmMit. — The  most  efficacious  treatment  is  a  blister  and  fer- 
niginous  tonics  with  quinine.  In  nil  cascs  tlie  heart,  pleura, 
stomach,  and  pelvic  organs  ranst  be  examined,  and  any  disonler 
relieved.  Iodide  of  potassium  and  chloi'odyne  have  cured  some 
very  bad  cases  in  my  experience.  If  ttiere  is  a  rheumatic  and  mus- 
cular element,  give  salicylates  or  the  analgesics,  apply  heat,  and 
secure  rest  by  ndhesive  straps. 

Mamuakv  .vKtrKALiitA  (uastouyma)  IS  a  form  of  intercostal 
neuralgia  involving  tlie  anterior  and  lateral  branches  of  the  three  or 
four  upi»er  dorsal  nerves. 

Ettohoj;/. — It  is  caused  by  loca.1  tumors,  or  it  may  be  an  essential 
neuralgia.  The  causes  in  the  latter  class  are  aaiemia,  pendent 
hreasta,  ]ire.sauro  fitmi  liadly  (ittiiig  corsets,  and  Injury. 

ikltimniary  ut'ural^a  hI&o  ucciirs  iu  hysterical  n-oinen  and  young 
girls  sexually  precocious;  it  may  (tccur  in  pregnancy  and  during  lac- 
tation. Many  mammarj'  pains  nre  due  simply  to  local  disorder  of 
the  glanil. 

Si/mj>toms. — Mammary  neuralyia  is  uiiilatenil,  often  very  seTSre, 
and  if  it  occurs  iit  iiiidille  life  in  liable  to  cause  much  mental  depres- 
sion from  fear  of  cancer. 

The  tniitment  de|>Piirls  upon  the  cause.  It  requires  geueral 
tonic  measures  and  attention  to  the  proper  support  and  pvotectiua 
of  tlie  gland. 

IIkkpks  ZfKTKit,  Pkhmatitu:  Nbckitis  (.V/*rwy/«). — Almost 
the  only  rec<ignized   form  of  neuritis  of  the  intercostal   nerves  is 
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koowii  under  the  name  of  herpes  zoster.  This  is  an  acute  dermatitis^ 
secondary  to  the  neuritis. 

Etiology. — Its  causes  are  wounds,  infections,  the  morphine 
habit,  rheumatic,  gouty  and  syphilitic  poisons,  and  emotaonal  in- 
^uences.  The  inflammation  affects  not  only  the  nerves  but  the 
spinal  ganglia. 

Sijmptoni*. — It  begins  gradually  with  the  development  of  pain 
and  a  herpetic  eruption  upon  one  side  of  the  trunk.  It  generally 
involves  tlie  lower  dorsal  nerves.  The  eruption  follows  the  course 
of  the  nerve,  rarely  extending  to  the  opposite  side.  The  pain  grad- 
ually subsides,  and  the  disease  itself  runs  its  course  in  a  few  weeks. 

Treatment. — In  the  early  stage  the  galvanic  current  is  efficacious. 
Local  anodynes  and  protective  ointments  may  be  applied.  Anti- 
rheumatics and  analgesics  are  to  be  administered  internally. 

Senhobv  Keuroses  of  the  Lumbar  Nkrves. 

The  upjier  two  lumbar  nerves  are  almost  entirely  sensory. 
Neuralgias  of  these  nerves  are  called  lumbo-abdominal. 

They  occur  oftener  in  women  and  usually  after  the  thirtieth 
year.  To  the  ordinary  causes  of  neuralgia  we  add  straining,  con- 
stipation, and  pelvic  disease.  True  essential  neuralgia  is  rare;  but 
myalgic  and  reflex  pains  from  uterine  disitase  are  very  common. 

Stjmptoms. — There  is  pain  in  the  loins,  back,  and  buttocks,  ex- 
tending down  to  the  hypogastriiim  or  genitals  on  one  side.  The 
pain  in  the  back,  however,  is  often  bilateral.  Painful  points  may 
be  found  after  a  time,  as  in  intercostal  neuralgia.  Sometimes  the 
pain  is  located  in  the  side  of  the  ]>enis  (penile  neuralgia).  Neural- 
gia of  the  long  liiinVMir  branches  is  called  femoral  or  crural.  A 
common  form  of  this  conatitutes  what  is  called  jiahifvl  thigh. 
When  those  nerves  are  subject  to  a  lessor  irritation,  causing  sensa- 
tions of  imnibneas  and  pricking  along  the  thigh,  the  condition  is 
called  mrriilijin.  In  true  neuralgia,  the  patient  complains  of  pain 
in  the  front  of  tlie  knee  and  the  anterior  and  outer  parts  of  the 
thigh,  but  haa  no  pain  poHtcriorly  and  none  below  the  knee.  The 
internal  branches  of  the  anterior  crural  nerve  do  not  seem  to  be 
affected,  while  the  middle  and  external  cutaneous  branches  and  the 
genito-cnnal  nerve  aie  involved. 

Disease  of  the  hip  or  of  the  sacro-iliac  joint  or  vertebrae  may 
cause  a  rcHcx  pain  in  the  obturator  nerve,  localized  especially  in  the 
knee  and  back  of  this  joint.  The  fa-tal  head  sometimes  oompresses 
these  branches,  causing  a  symptomatic  neuralgia.  Diseases  of  the 
internal  genital  organs  are  especially  liable  to  cause  reflex  ])ain  in 
the  lumbar  nerves.     Diseases  of  the  external  genitals  and  bladder 
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more  ofteo.  reflect  puus  upon  the  sacral  nerves.  lu  biliary  colic 
piuna  are  felt  in  the  ilio-iug^inal  and  hypogastric  nerves.  Local 
diisease  of  the  paoas  mnsrle  or  ilia^us,  in  tht>  iipighborhood  of  Pou- 
part'a  ligament,  cau&es  ^iiis  in  the  lumbur  tu'rvcs.  Lumliar  neu- 
ralgias generally  rtiti  a  favurable  and  luit  very  long  course. 

IfintpioniM. — Tlipy  are  distinjjiiitihod  from  lumliago  by  the 
uiiilatera.!  positiuii,  the  distribution  and  paroxysm  il  cliard(^t«r  of  tlie 
pain,  and  the  Jack  of  severe  gulTeriiiK  on  motion  and  pressure;  the 
tender  points  and  the  abxenee  of  any  organic  dis^aite.  Lumbago 
eomes  on  Ruddpnly,  with  a  history  of  exiio6iire»  is  <'onfineil  t.o  a 
Hiuijlo  t^roiip  of  mu&elea,  which  are  tender  on  deep  pressure.  In 
lumbar  sprain  the  unset  is  also  sudden,  with  a  historj'  of  injury, 
great  local  tenderness,  and  evidences  of  ti-auma. 

The  f/vtitffi&nt  is  the  same  as  that  for  neuralgia  in  general.  The 
frutpient  pn'wiire  of  pelvii;  ilirir^ae  and  of  antGinia  and  a  rhennmtic 
history  must  be  buruB  in  mind. 

S*;iATICA    (NKl'KALfJIA   OF    TIIK    SciATIC    NeKVE,    S<:IATI<'    Is'kI'- 

EiTifi). — This  is  a  form  of  neuralgia  occurring  in  middle  life  and 
charac-reiizcd  by  intense  pain  in  the  course  of  the  sciatic  nerve.  A 
large  proportion  of  the  cjiaes  is  due  tu  a  neuritis. 

Etiaiafjy. — Th«  diaeuHi'  (Mniurs  three  times  as  often  in  men  an  in 
women,  and  is  the  only  neuralgia  cE  which  this  eau  be  said.  Jlost 
cases  in  this  country  axriir  betweeu  Line  ages  of  forty  and  lifty; 
nctt  betTveen  thirty  and  forty.* 

TliH  gouty  and  arthritin  diathesis,  and  wcupatiuns  which  lead  to 
exposure  and  strain,  pi-edispose  to  the  disease.  It  is  not  rare, 
therefore,  among  lalKiring  men.  In  younger  persons  a  neiu-otdc 
constitution  predisposes  to  the  disease,  and  in  this  class  the  trouble  is 
more  truly  of  a  neuralgic  character  and  less  of  a  neuritis, 

Mi)!9t  caseti  occur  in  tht;  autumn  and  winter.  The  existing  causes 
are  constipation,  pressure  from  hard  seats,  exposure,  museular 
atraiu  from  he-avy  v-oik,  and  peUit-  disorders.  Symptouialic  sciatica 
may  Ive  caused  by  thii  ]tr«si*ure  of  jielvic  tumors,  injury  to  the 
nerves,  infliuuniation,  vertebral  and  spinal  disease;  sciatica  occurs 
in  diabetes  and  iu  phthisic.  In  elderly  persons  of  a  rheumatic  oon- 
stitutiun  iutlanuuatory  processes  alwut  the  hip'joint  oomplicate  or 
cauRo  tlie  iM>iiialgia. 

Symptoms. — The  disease  begins  rather  suddenly.  Pain  is  felt 
ill  the  bacli  of  the  thigh,  nmning  down  the  leg  in  the  cour.10  of  the 
nerve.       Geui^rally  it  is  most  marked  in  the  thigh,  extending  up 

*  Per»ouii1  BUtIf  lies  <  103  tnsrs)  and  those  of  Dr.  L.  Putwl  (53  cues) 
give:  Males.  Ill;  females.  U.  Agi» :  10-30.4:  31-80.  80;  81-40.  -IS;  41- 
aO.  44:  51-00,  18;  61-70,  13:  Tl-W.  4. 


203 


DISEASES  OF  THE   KEBTOUS  STSTEM. 


often  into  the  Inmbar  region.  Sometimes  the  disease  begins  like  a 
lumbago ;  more  rarel j  pain  is  first  felt  in  the  calf  or  foot.  The  pain 
is  increased  by  motion,  and  the  patient  holds  himself  in  a  con- 
strained position.  The  pelvis  is  tilted  up  toward  the  sound  side  and 
the  trunk  inclined  over  to  the  diseased  side.  After  a  time  this  leads 
in  some  cases  to  a  characteristic  deformity  (sciatic  scoliosis)  in 
which  the  convexity  of  the  curve  of  the  vertebral  spines  is  directed 
toward  the  diseased  side.  The  pain  is  almost  continuous,  with 
paroxysms  of  great  severity,  which  often  occur  at  night.  I>uring 
these  paroxysms  the  paiu  is  sharp,  burning,  and  lancinating.  In 
the  interval  it  is  dull.     Besides  the  pains  the  patient  suffers  from 


Flu.     W.  — SMOWIKd    TUB    TKMDBX 
J'ctlXTH  I.N   HtllATIir*. 


Fia.   10(X— Plantar  Fork  or  SciATKU;  n^uiTAB 
Nevritih,  aliowlnic  area  of  pain  (Mitcbell). 


feelings  of  nunibneas,  tinf,'Iing,  and  a  sense  of  coldness  and  weight 
in  tlio  affe(;t<^d  limb.  There  are  almost  always  tender  points  over 
the  Cdurse  of  tlie  nerve.  These  may  be  found  at  the  sciatic  notch, 
at  tlifl  middle  of  th<^  hip,  beliind  tlie  knee,  just  below  the  head  of 
the  libulii  in  the  niiddltj  of  the  calf,  behind  the  external  malleolus, 
and  (in  tlie  biwk  of  thi!  foot  (Fig.  99). 

A  piiin  jinininK  uj)  tin;  bsuk  of  tlie  thigh  may  be  caused  by  pres- 
sure oviT  Uh!  buck  of  tlio  knee  wbuu  the  leg  is  extended  at  a  little 
more  tlian  a  rif,'lit  angle.  This  is  diagnostic  (Gowers).  If  the  pa- 
tient lies  on  liis  buck  and  the  leg  is  kept  extended,  and  then  the 
whole  lind)  brimglit  nlowly  up  until  it  is  at  an  :i.-iito  angle  with  the 
trnnk,  a  sharp  pain  in  the  sciatic  uoU-h  is  felt;  this  too  is  diagnostic. 
Anii'sthesia  over  the  course  of  tlip  nerves  occurs  very  rarely.  When 
jiresent,  it  indicates  a  severe  neuritis  or  injnrv  to  tlie  nerve.  Mus- 
cular wiwting  and  weakness  occur  after  a  time,  and  in  old  and  severe 
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cases  partial  electrical  degeneration  reactious  may  be  obeerred. 
Herpetic  eruptions  over  die  coiu-se  ot  tlie  nerve  wcur  in  rare  cases. 
Tlie  aSecteil  limb  usually  f«elii  colder  ami  shows  evidence  ol'  en- 
feebled vasomotor  supply. 

The  disease  nsiially  lasts  two  or  three  inoiittis;  not  rarely  it 
lastK  six  inontliH  or  even  a  year  or  more.  It  has  been  known  to 
extend  slowly  upward  anil  involve  the  sacral  plexus  or  even  the 
Bpiual  cord. 

I'nthahKjij. — The  trouble  ia,  m  already  stated,  a  chronic  pert- 
neuritiB  in  the  majority  of  raseH. 

I>iuijnosU.~~iAciaX\':a  haa  to  be  distinguished  from  hip-joint  dls- 
eaae,  organic  disease  of  the  cauda  equina  or  cord,  muM.-ular  pains 
in  the  hip  and  leg,  and  fi-om  painK  eaused  by  tuniors.  I'ure  soiatic 
neuralgia  ought  also  to  be  distiiigutRhed  from  sciatic  neuritis.  A 
consideration  of  iIhi  fartn  ali-eady  given  ought  to  make  the  diag- 
nosis not  dilHcult.  I'ure  sciatic  neuralipa  uccunt  in  early  life  and  is 
not  accompanied  by  miich  local  teudei-ness.  There  is  no  paralysis 
or  wasting  ot  tb^  limb.  Double  sciatica  is  irjont  always  (symptomatic 
of  diabetes  or  organic  diseaae.     True  eeiatica  is  rarely  donbla. 

Progna»i«. — Almost  all  cases  grti  well  in  from  three  to  six 
months,  rfevere  attacks  in  jieupte  over  forty  aro  ihc  niO(>t  intrac- 
table.    Relapties  occur,  but  not  as  a  nde. 

TrtttiiH'-nt. — lu  all  cases  which  are  seen  early,  the  most  impor- 
tant indication  ia  rest.  The  patient  should  be  put  tu  bed,  ami  iho 
whole  lower  exti-emity  secured  in  a  TlminaH  ii])lint  extending  from 
ankle  to  axUla.  Ice  bags  or  linseed  poultices  or  leeches  should  then 
be  applied  over  the  course  of  the  nerve.  A  blue  pill  (gr.  v.)  may 
be  given  twice  daily  at  tirst.  In  less  severe  or  older  cases  lai-ge 
blisters  should  be  applied  over  the  nerve  in  the  thigh,  and  the  ap- 
plication repeated  in  a  week.  If  there  is  a  rheumatio  history, 
potassium  salicylate  or  itKlide  should  be  given  in  full  doses.  The 
bowels  must  be  fi-eely  opened.  Hyptnlermic  injections  of  morphine 
or  cocaine  {gr.  -J)  may  be  needed  for  a  few  days,  the  cocaine  being 
roiK-arwd  if  necessary.  When  Uie  diHcasH  ha.s  U-come  more  chronic 
a  strong  galviuiic  current  may  be  given  daily  with  large  electrodes, 
one  over  the  lumbar  region  or  scnatic  notch,  the  other,  which  should 
be  the  positive  pole,  over  the  leg  and  foot.  As  so-called  specilic 
remedies  we  have  oil  of  turpentine  in  doses  of  fifteen  drops  t.  i.  d., 
and  this  may  be  advantageously  combined  with  oil  of  ganlthcria. 
Massive  doses  of  autifebrin  or  antipyrin  sometimes  stop  the  pains 
(gr.  X.,  q.  2  h,).  There  are  a  great  many  local  remedies  which  at 
times  pnive  useful.  Among  these  mustard  plasters,  menthol, 
chloroform   liniment,    setons,   acupuncture,   cups,   and  the  8olu»l 
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■/  y.  • '  'f  -.<■•  'f',-,-,.*-  ,.v7'-a.^*^  ^r.::l  a*^ar.y  the-  wliol*?-  s*)Ie  in  the 
'.  -*"  '/,'  »•,-.  '.f  *;./-  '„A;,?Jir  .'.«•--.*  !.i  involTe'i.  atd  the  pain,  though 
"  .■•  •*  Ai  /,,/•'-*    •'  i.r.'.'Mt  "■-r.'.rniO'ii.      It  is  m-:'h  increased  bv  exer- 

',  'r,/  f*-**  •Alt.'.;.'-  ■'■.  V  v.-.^i-r,  arid  stan'iinc  or  walking  is  most 
y.  ,?.  V(' J,  •;.,.'■  ';,<-r«- ha-.  'I'-v^jlop^i  ■nith  the  pain  a  flushing 
',?  -.*.  ;....'  .•.',:.  <  /I  i*_.f,i,.  I;,  t,a<l  <-a-!*;.s  the  j.arts  m<j?t  affected  are 
".     .1.  .'.  ..■  /  ....nifiii   u;  a  'l.!l,  'i  nliv.  mottled  redut^ss.  with  some 

"'  .,*,/       '(;.«•   ),;ii.il<   iu;>y   \)t:  .ili'.,'litl_v  affecteil.      Slight  injuries 

'.     ■  '  . '<  J  -,  i.j.d   •■■/'■ij   nl<<-ratir*iis.     Tlie  congestion  usually 

•-  ■,,;■■  .I-  .)<  '■<•'■  ]i'>(j/''iit.:ii  {I'jiitioii,  ati'l  this  also  relieves  the  pain. 
'( (,'  /  (i.|.'/.ip,-!  ;m'-  >iin-M  IIP  warifi  wi-iitlier.  The  di.^ease  is  very 
I  ),ti.i..i  .M,'t.  i).'/ii;'li  ri'it.  il;iii'.7'iiiii.i  to  life,  iiinkeH  life  very  miserable. 
{••iih-i'i'iii  In  Id'-  VA".i-.  of  '■rj'tliroiiii'lalyia  as  described  by 
vM'l.'lt  .ii.'i  iiili'i-:,  tlhi/r- ;iic:  {\ )  A  vasomotor  disturbance ;  (2)  a 
|.|..(i(n  rn  null  : ,  iirnl  (.1)  in  i;ii-<-  iiisl.iiiiccs,  H]»iiiiil-cord  disrase.  The 
I  dii'lihoii  in  my  <  '  |ii'i  pern"  i'l  closfly  assoiint«;il  witli  diitbctes. 

'I  In  i/"«'/«ii<"i<r  iriU'it.  I><:  puaili-  fi'oiip  iili'oliolic.  aiul  goiit)'  paHi'sthesia, 
|iiMli<ltnjt,  liiiiil  >\\  M-A  ■*'  III  Ijoiic  ;ini|  li^aiiii'iilH,  itiiil  from  reflt'X  pains. 
'I'l  lilt  nil  III  I'ili'viilinti  of  till'  fi'i't  iiiiil  n])plicatioit3  of  cold  give 
tiitii|iiii'iii V  ri'hi'l'  l''iiiiuli/iili(ni  has  HoinctiniOH  given  help;  oftener 
III  linn  iiiil  Tln'tii  111  iiiilliin^r  known  wliirh  gives  permanent  relief. 
"'hi  |iliyHli>liih  iinipit  n-l,v  ti]inn  rcHt,  bandaging,  cold,  anodyne  appli- 
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cations,  lijdrotherHpy,  and  tonics.  The  sftlicylat«s,  tur]>rati»p,  atitl 
mineral  a^id.4  with  strrchniuts  maj  be  given.  Brnelit  iu  iJthtrmie 
cases  is  olitititipii  frutn  vodeine  and  nn  aiitidiabetjc  diet 


I'la-xtak  Xevbokes  or  Mecuaxual  Okimin. 

MoKTONK  .NKUKALiiu,  BO  <.-alled,  u  A  ueuralgia  Rff^ting  the 
meUtarao- phalangeal  joint  of  the  thitd  and  fourth  toes,  and  is  diif^ 
it  lA  tliuu^ht,  to  a  slight  lusutlioii,  with  roiitMHiuPiit  pi-es-siin*  nn  a 
digital  brancrh  of  the  external  pliuitar  nerve.  It  sometimes  alTecta 
other  tOfiSt  however.  It  is  nut  always  du«  to  a  luxation.  luciiiieut 
flatfout  may  oaiiAe  it,  ami  I  have  seen  a  typieat  casA  in  a  pri>}^iint 
woman,  disappearing  after  contiuenient.  The  tmultle  occurs  gener- 
ally  in  women,  and  iC  thero  is  a  hixHtion  the  cause  la  externiit  injur}' 
or  shoe  pi-essure.  The  treatment  is  not  very  satisfactory.  It 
should  liH  directed  to  (fivin^  rest  to  the  fool,  and  tlie  »voiiliiucci  of 
lateral  pressure  on  the  jiiint.s  by  wearing  a  broad-noled  show  with 
support  til  the  arch  of  thfl  foot.  Support  may  iilso  Ite  givi>u  hy  a 
broad  flannel  bandage.  Amputation  of  the  toe  is  a  very  rertaiii 
remedy. 

TAittfALuiA  i^pcUrfjimn'e  rfwrn/f)  ia  a  neuralgi«  aff*ctiou,  due 
probably  in  most  casea  to  an  incipient  flattening  of  the  foot  and 
stretching  of  tlie  pinntar  liganiPuta.  Soiui'  have  osci-ilwd  it  to  a 
detp-Hi-ated  iMjntutiLun  uF  the  adijHiHti  cuHliion  cuveriti^  the  oh  cnlelH. 
A.  chitHiia  iaflammation  of  the  sheath  of  the  tendo  AchilliH  oftillfs 
symptoms  resembling  pud»Igia.  Probably  the  condilitui  vtirios 
somewhat  in  diftVn^nb  casPH.  It  is  observed  in  jierRnnH  who  have 
been  in  thB  habit  of  going  barefuot,  mul  hiive  then  gone  into  the 
army  or  taken  eivil  positions  obliging  them  to  ntand  or  walk  a  grrat 
deal. 

It  was  nutiej>d  originally  in  the  poliorltieu  of  I'aris,  nnd  cuAca 
hare  Iteen  seen  in  Cbia  eountrj*.  The  name  tarsalgia  wan  given 
by  Ducheime. 

Treatment,  medieal  or  surgicjil,  seems  to  do  little  for  the  diaordrr, 
which  is  very  chronic.  I'atieuts  are  better  in  cold  weaUiifr,  tind 
when  resting  the  feet.  Leeches,  the  cauteiy,  the  iodtdefl,  nnd 
brood  shoes  with  nibl>er  heels  are  serviceable. 

GoccrooDVXtA  is  n  neuralgia  affecting  the  lower  puHteriut 
branches  of  the  sacral  nerves.  It  ot^curs  ofteuest  in  women  and  i* 
caused  by  expotfnre,  injury,  and  labor.  Coccygeal  pains  occur  iii 
spinal  irritation  nnd  letlexly  from  pelvic  disease.  The  dinVHiie  is  a 
most  annoying  one,  as  itinterferes  with  sittitigand  walking.  There 
is  often  also  pain  at  stool,  and  the  partd  are  tender  to  prrjuiurK. 
Thtt  disease  is  usually  one  involving  tbe  flbruua  struclutes  of  tb« 
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coccyjt,  and  u  more  an  aiticaUr  and  bony  tbaa  a  Derrous  div 
order.  fiar:gica]  treatment,  meh  u  amputation  of  the  C100C7X, 
may  be  needeil. 

I'eriPHKKAL    VAitOMOTOK   AltD    TsorSIO    KErHOSKS. 

HVMMBTKICAL    AsoIO-NeUBOTU:     GaNGBEXE,     "B     RATXAru's 
DlIfEAHB     t  AbOUTIVE    FuBX    K.tl'WX     AJf     DuilTI     MoUTLl).— Sj'm- 

mrtrical  gangtene  or  Itaynaud's  lUfiease  is  a  rare  affection  charac- 
terized  bjr  Bpasn  of  the  ressels  of  the  extremities,  coldness,  pallor, 
waxraeM  of  fingers  or  toes,  or  by  btoentss,  imitttinKt  Bwelling,  pain, 
followed  often  bjr  a  dry  gauf^rene  of  some  of  tlie  tiugers  or  toes. 


w- 


i^^ 


Tim.  101.— Hjuid  kMV  Four  n  nw  OAvoKocior*  ftriaic  ov  Katxaco'*  I>inua& 

JStiolorftf. — The  dixeaae  occurs  usiially  in  children  and  yoting 
adults.  Wairicn  ar«  nffwted  oftener  than  men.  Aiiieniia,  and, 
chlorosiii,  and  ueuraHtbciuc  Htatea  prnlispose  to  it  Malarial  in- 
fection, arut4)  infectiuus  fevers,  iiieDstriial  disorders,  fright,  occa- 
pations  that  lead  to  exposure,  such  as  wasUiuK,  are  causative  fai'tort. 
Dialiows  anil  Hyphilis  are  also  [)ut  down  as  eauMS. 

.VyHi/'/wmn.— The  diaenso  ponn-s  fiii  rather  aiiddpiily  juid  affects; 
ofteiieat  two  or  threti  lingers  of  botU  hands.  In  its  early  and  mild  de- 
grro  thero  are  sinipl.v  a  coldness,  iiumbiiesH,  and  waxy  pallor  of  the 
finders.  The  skin  looks  shrunken.  There  is  slight  anesthesia. 
Tiu-y  fcclasif  rlcad.  AttPrafow  hours  this  passes  away,  butretunis 
lin  and  may  finally  bet-ome  an  almost  constant  condition.     Be- 
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ginning  in  one  or  two  fingen,  it  m^  fimUly  inTolve  all.  The  toes, 
tip  of  the  noee,  and  eanmajbeBimikrlyafieoted,  thot^  this  is  tare 
in  tbe  milder  form.  Expoanre  to  cold,  even  alight^  is  the  common 
excitant  of  this  form  of  tite  trouble,  which  ia  oommonlf  known  as 
"digiti  mortui,"  "dead  fingers,"  or  "local  syncope. ** 

In  severer  grades  the  fingers  become  bine,  swollen,  and  thexe 
are  burning  sensations  and  much  pain,  but  no  anastheaia.  This 
conditicHi  is  known  as  that  of  "local  asphyxia,"  and  it  is  usually 
followed  by  gaogrene. 

In  the  gangrenous  stage  small  blisters  appear  on  the  distal 
phalanges,  which  £11  with  bloody  serum,  then  dry  up,  and  beneath 
the  scab  ulceration  b^ins,  which  ia  shallow  and  soon  heals,  leaving 
a  scar.  The  process  then  stops.  In  very  rare  cases  the  whole  tip 
of  the  finger  or  toe,  including  the  bone,  becomes  invdlTed.  The 
process  as  stated  may  attack  the  ears,  lips,  toi^e,  and  even  parts 
of  the  trunk.  Along  with  this  gangrenous  process  there  is  often 
a  heematuria. 

The  dead-finger  trouble  may  last  but  a  few  days  or  weeks,  or  it 
may  continue  for  months.  The  gangrenous  stage  lasts  about  three 
weeks.  It  lasts  longer  if  it  comes  on  in  one  finger  after  the  other. 
The  disease  is  one  of  months,  and  it  is  liable  to  recur. 

The  diagnosig  must  be  made  from  senile  gangrene,  frostbite, 
ergot  poisoning,  alct^olio  neuritis,  endarteritis,  and  obstruction  of 
nutrient  vessels. 

Patfiolofftf — A  neuritis  has  been  foulid  in  some  cases  of  so-called 
Raynaud's  disease,  but  this  is  secondary.  In  a  few  other  cases 
there  has  been  found  an  obliterating  endarteritis  (Jacoby).  The 
trouble  is  in  some  cases  apparently  functional  and  due  to  the  com- 
bination of  an  oversensitive  nervous  system  and  some  irritant,  such 
as  impoverished  blood,  malaria,  or  other  toxic  agent,  which  causes 
spasm  of  the  peripheral  vessels. 

Frognosis. — The  cases  usually  get  well,  but  the  course  is  long 
and  there  may  be  relapses.  In  only  the  rarest  instances  has  death 
occurred,  and  then  from  some  complication. 

Treatment. — Galvanism  to  the  spine  and  limbs,  warm  applica- 
tions, anodynes,  tonics,  are  indicated.  Nitroglycerin,  the  iodides, 
chloral  may  be  tried.     Ko  specific  is  known. 


CHAPTER  XI. 
DISEASES   OF   THE   SPINAL   CORD. 

Anatomy  and  Physiology. 

Anatomy. — The  spinal  cord  is  a  slender,  cylindiically  shaped 
organ.  It  is  from  42  to  45.7  cm.  (sixteen  and  one-half  to  eighteen 
inches)  long,  being  shorter  absolutely  and  relatively  in  women.  Its 
weight  is  about  thirty-three  grams  (one  ounce).  It  is  suspended 
in  the  vertebral  canal,  where  it  reaches  in  all  persons  over  one  year 
of  age  aa  far  down  aa  the  second  lumbar  vertebra.  In  nen-boru 
infants  it  extends  to  the  third  lumbar  vertebra. 

It  is  divided  into  cervical,  dorsal  or  thoracic,  lumbar,  and  sacral 
portions,  corresponding  with  the  nerves  it  gives  off.  These  are  re- 
spectively four,  ten  and  one-half,  two,  and  one  and  one-half  inches 
long  (see  Fig.  102).  Its  shape  on  cross-section  is  nearly  round,  ex- 
cept in  the  lower  cervical  region,  where  it  is  flattened  aatero-poa- 
teriorly.  Its  average  diameter  is  1  cm.  (two-fifths  of  an  inch).  It 
has  two  awelUngs  or  enlargements,  the  cervical  and  lumbar.  Their 
positions,  size,  and  extent  are  shown  on  the  diagram.  Its  specific 
gravity  is  1.030. 

It  is  Burrounded  by  th/ee  membranes,  all  of  which  are  continu- 
ous with  the  corresponding  envelopes  of  the  brain.  They  are  the 
dura  mater,  the  arachnoid,  and  the  pia  luater  (Fig.  103). 

The  dura  mater  is  the  external  covering.  It  is  a  long  sac  at- 
tached to  the  edge  of  the  foramen  magnum  above  and  extending 
down  until  its  walls  fuse  together  at  the  level  of  the  second  sacral 
vertebra.  Its  cavity,  therefore,  is  much  longer  than  the  spinal 
cord.  It  is  attached  to  the  bouy  canal  at  its  lower  end,  and  is  held 
loosely  by  twenty-two  lateral  ligaments  (I.  deiiticulnta)  throughout 
its  length. 

The  arachnoid  is  a  thin,  semi  transparent  membrane  lying  loosely 
over  the  cord  and  roots. 

Internally  this  is  connected  by  numerous  connective-tissue  fila- 
ments with  the  innermost  membrane,  \.\it  pia  mater.  The  latter  is 
a  thin  vascular  sheath  applied  closely  to  the  cord  and  roots.  The 
space  between  the  dura  and  arachnoid  is  called  the  arachnoid  cav- 
ity. It  contiiins  a  very  little  oerebro-spinal  fluid.  That  between 
the  arachnoid  and  pia  is  railed  the  subarachnoid  cavitj';  it  contains 
a  good  deal  of  oerebro-spinal  fluid.  Both  cavities  connect  with 
HMM  of  the  brain  and  probably  with  each  other.  The  dura  has  a 
echanical  protective  function,  the  arachnoid  a  serous  and  the  pia 
k  vascular  function. 


Cmtt.cofn.n 
Com  ml  i.  zmitt 
Xtit.  ifiattr  etiU 

(tlvtii  Oervlad.  Firat  VtamL 

Tta.  iOS  n.— Ahowiho  AiuuHtiiaKsT  u»  ^ntr  xTnt  Wiiitk  Hattkh  at  DtmRurr  I.mcLa 
HP  Tim  i'tmo  lAfiw  lI»rkol). 

Co/umnjj.^These  JiHsures  anil  the  lines  formeil  by  the  exit  of 
the  nvAs  divide  the  cord  into  four  columns— anterinr,  posteriorf  iUid 
two  laUiral. 

77tc  f'aMjnix!fioH  of  thr  Coni. — The  cord  is  t-ompospd  of  white 
and  gray  laattur.     The  whltu  matter  lien  uiitside  aiid  is  composed 
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mainlj  of  nerve   fibres,   the  gray  manor  mainly  of  nerve  imsIIb. 

Kaoli  has  alw>  neiirui^lia,  <roi)nei-ti7A  tinsvie,  aiiil  hlooil-vps}H>U.     lu 
thf  ^ray  matter  i»  a.  >-t>iitral  canal  lineil  nith  •'jjitliciial  i-v]\». 

Tlitt  tjrati  iii'iftrr  is  arranyed,  as  sliywii  in  the  tij^iires,  siiiucwhat 
iu  the  shape  of  a  k-ttcr  H.  Us  dtfTeront  parts  art;  t-alltvl  tlie  an- 
Icrior  and  p{(8terii)r  liunia  and  i liter meiliiiii'  Ki'i^y.  M  rertain  lovrla 
there  are  lateral  horns.     The  gray  matter  i-haugen  in  shapB  at  dif» 
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ferent  levels  of  the  cord.  It  is  greatest  in  amount  at  the  himbo- 
HM'ral  jnntftinn  {^il^.Xi  m\  mtii.^;  nfxt  at  the  cervit^al  enlar^'meiit 
(sixth  eerrical)  (17.32  s^j.  mm.).  It  incrcaiiefl  in  atiiutint  r«Utivwty 
U>  tliH  whit*!  matter  frpra  above  downward  iKig.  lOfi).  The  Kray 
matter  of  tJie  lw(i  halves  of  the  cord  i«  coniieftwl  hy  a  bridge  or 
coiiiiiiisHure.  Thn  anterior  part  is  (dinpoKed  chieHy  of  white  mivl- 
nllate*!  nerves,  and  id  called  the  white  comiiiiHtiiir«,  The  wmtermr 
is  composed  of  very  fine  nerve  tibreg,  mostly  mHltiHated  oollaUiralM, 
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called  tlie  gray  commissure.  Betwfwn  t!ie  two  i»  the  opntral  canal, 
anil  Rurroimding  it  is  the  arntrat  yeJatumu.*  •fuit^tanrm,  composed  of 
nearnfjlia. 

Tlie  pysterior  horns  reach  to  the  periphery.  They  are  divjdetl, 
beginuiug  &0111  without,  into  the  run  zuue  or  Limiaupr's  culuiun, 
the  6{K>ngy  »)]]<■,  aiifl  thi;  ^elatinuuti  Hiib-stiince  of  Kolando.  The 
rim  WD,G  ia  composed  of  very  fine  nerve  fibres;  the  spongy  zone  aiul 
gelatinous  suhstance  arc  cumpospd  of  veiy  stnaU  nerve  ci^IIk,  some 
having  continuoua  ueuraxons  (t-ellei  of  Oeitt'r)  and  suiiie  having 
rapidly  brauchiug  ueuraxuns  (celhs  of  Golgi).  The  substance  of 
Rolaudo  is  r.^lreiuely  rich  in  nerve  cells  and  is  not  made  up  of 
neuroglia,  as  was  onc«  KttppoHeil. 

To  sum  up,  we  have  the  gray  matter — 

Amuiged  In 


1.  n»rus 


anterior. 

'  liLicrnI, 
^putltTiiir. 
lauirmuuluU;  gray. 


a.  A  groutiil  suljsuuicv  of  ticurogltii  and  coo- 
iiectlVA  tl!uii4>  forming;  the  skiilnUntift 
iipouxi')))^- 

l.  CrII  jjruuiifl;  inlL-riiul.  nutfrlor.  ew. 

e..  Plexuses  iii  dot!  nerve  Hbrefi,  t.g..  In  the 
rim  7AMK. 

d.  Mi&si.'i  iif  ueiiruelin  ; 

(l|  The  einlrfti  gelatiiiou.s  HiibAlHim:. 
(2)  Tlii^  periplier;  <p1  tbe  c.ird  ami  lite 

e.  Bloocl-veMels  nnd  counectlve  tiaaut'. 

Now,  taltitig  np  Boaae  of  thpse  factoi's  in  detail,  we  find  that; 

(1)  The  ground  anbstaiice  u(  tlie  gray  inatler  ia  iiiatie  up  of  a 
fine  mefthwork  of  libies  which  are  the  prooesees  of  neuroglia  cells 
and  i)(  uervo  cclU.  Bfiside^  tluK,  there  iti  some  eoiiu<>ctive  tiKtiue, 
and  there  are  proloiigationa  from  \\w  bas**  ol  the  epithelial  cells 
lining  the  central  canfil  (Fig.  loT). 

(/<)  The  nerve  cells  are,  in  part,  arranged  in  groups  with  the 
long  axis  parallt-l  to  that  of  the  cord.  The  cella  arc  surrounded  by 
a  rich  plexus  of  dendrites  and  end  brushes,  us  well  as  by  the  sup- 
porting neuroglia  matrix,  a  little  connei-tivc  lis-sue,  and  many  8n;all 
blooil- vessels.  The  cell  groups  are  named  in  accordance  with  their 
position — internal,  antero-lat^ral,  lateral,  median,  posterior  or  sen* 
sory  cpIIs,  and  the  cpIIs  of  Clark's  column  (Fig.  lOfi). 

Tliis  nomenclature  auswera  for  ordinary  anatomical  descriptionit. 
llistotugically  we  hitd  two  kinds  of  cells,  the  root  cell^  and  column 
ceils  (•Straiigzellen).  The  former  arc  those  cells  whose  neuraxons 
pans  nut  to  fonn  the  atitcriiir  rootn-  They  form  tlie  great  part  of 
the  anterior  horns.  Deep  in  the  anterior  horns  are  a  few  root  cells, 
whose  ueuraxons  pass  into  the  posterior  w^cAa  and  thenco  to  the 
ganglionic  Bystcm.  The  column  cells  arc  found  in  the  posterior 
horuB,  intermediate  gray,  nntl  to  some  extent  in  the  anterior  horns. 
Their  neuraxonn  pass  to  the  white  matter  of  the  same  or  opposite 
side,  and  furnish  commissural,  associative,  find  even  long  colnnin 
fibres. 

The  anterior-bora  root  cells  are  armnged  in  groups  which  over- 
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Up  each  other.  Each  group  has  the  special  duty  of  presiding  over 
certain  sets  ul  iiuiwW  or  otiier  orKiins  which  have  a  common  fuiic- 
tiou.  These  cells  are  large  Id  817^,  3d  to  I'XI/x  (^^  ^  rW  ^Oi 
thfy  are  ut ult) jxilar,  haviug  tive  or  six  processes,  ouo  of  vhii'h  is 
an  iixis-cyliniler  pnxtess,  wliicli,  iu  lower  animals  at  least,  givea  off 
a  collaleiHl  before  it  leaves  tlie  cord.  The  cells  in  the  central  parts 
of  ilie  horn  are  Uih  smalli^r;  the  cells  in  the  IiuhIhii' BwelHuK  ar« 
largrtit,  bcL-aiiw  they  are  cuuuected  with  long  nerves.  The  cells  of 
the  i«rvical  BwlUng  are  next  in  size.  The  rella  of  the  posterior 
horn  are  sriiall  ami  multipolar.  The  cella  of  Clark's  column  are 
hipolar,  !H)  to  6(>,'i  (j'^  to  -^g  in.)  in  diameter,  and  are  arranged 


>.  f 
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with  their  long  diameter  parallel  to  the  axis  of  the  cord.  They  are 
grouped  togutticr  in  a  kiitil  of  uc.sc  at  the  innor  and  central  part  of 
the  poHt^Tior  hnm  (see  Fig.  lOlit.  Clark's  column  is  most  distinct 
from  the  eighth  dorsal  to  the  stipend  lumbar  nerves,  but  extends  up 
as  far  aa  the  lA.<4t  e<-rviral.  An  Rnu.logous  group  of  cells  is  found  at 
the  level  of  the  seeund  and  third  tiat'i-ul  nerves.  A  small  group  of 
apindle-Hhap<>d  cells  lies  in  the  intermediate  gray  matter  at  the  Imse 
of  the  jwjsterior  horns.  There  are  other  minor  groups  of  rells  which 
it  is  not  npcpssaiy  to  (leseribe  here. 

This  fc/tfff  rnrtttrr  tij'  thtr-  fnril  js  composed  mainly  of  neuraxous 
and  the  collaterals  of  these  running  in  a  supportiag  network  of 
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neuroglia,  connective  tissue,  and  blood-vessels.  Surroimtling  it, 
and  lying  just  beneath  the  pia  mater,  is  a  thin  layer  of  neuroglia 
5  to  60/*  (-g^-g  to  -^  in.)  thick.  The  neuraxoiis  are  inedullated,  but 
have  no  neurilemma,  and  but  few,  if  any,  nodes  of  Eauvier.  There 
are  two  kinds:  the  large  (81  to  20,'i)  and  the  small  (3  to  S/i  in 
diameter).  The  small  fibres  make  up  tlie  posteto-internal  (Goll's) 
column  entirely,  and  are  numerous  in  the  deep  part  of  the  lateral 
columns,  but  they  are  found  in  all  regions.  The  fibres  run  up  and 
down  for  the  most  part,  but  eonatantly  send  off  branches  to  the 
gray  matter.  They  are  arranged  in  columns,  the  division  being 
based  partly  on  anatomical,  paitly  on  physiological,  and  partly  on 
embryological  grounds. 

Anatomically  there  is  a  simple  and  natural  division,  which  we 
have  already  given,  into  the  anterior,  lateral,  and  posterior  columns, 
the  divisions  being  made  by  the  median  fissures  and  the  roots  of  the 
nerves. 

On  physiological  and  embryological  grounds  the  columtis  are 
further  subdivided  as  follows ; 


Tbe  anterior  coluiiina  (  Direct  pyramidal  tract, 
are  divided  into        (  Anterior  fundamental  column. 

Lateral  fundamental  columnB. 
I^terul  limiting  layers. 
Crussed  pyramulal  tracts. 
Direct  cerebellar  tracts. 

Anterolateral  ascending  and  descending  tracts,  or  Gowera' 
column. 


The    lateral 
columns  are  ■ 
divided  into 


The  [lostcrior 
columns  are 
divided  into 


Postero- internal  column,  or  column  of  Goll. 

{Burduch's  column  is  divided 
into 
Middle  root  zone. 
Posterior  root  rone. 
Tbe  ventral  zone. 
The  comma. 
Tlie  oval  zone. 
Tlic  triangular  column. 
Kim  zone,  or  column  of  Lissauer. 

The  fibres  which  make  up  these  columns  aro  of  two  kinds — lotnj 
or  projective,  .^/mrt  or  associative. 

The  /oh;/  tibrert  connect  tlie  different  levels  iif  the  curd  with  the 
brain,  and  the  posterior  spinal  ganglia  with  nuclei  in  the  upper  part 
of  the  cord. 

The  s/iorf  or  associative  fibres  counert  different  levels  of  the 
cord  with  each  other,  aud  also  connect  the  two  halves  of  the  cord 
at  the  same  levels. 

The  names  of  the  long-fibre  tracts  are  tlie  direct  and  crossed 
pyramidal,  the  direct  cerebellar,  the  antero-lateral  ascending,  and 
the  po-stevo-iutemal  or  column  of  Goll. 

The  <lii-ft  piiruniUJiiI  ii-m-f  lies  along  the  anterior  median  fissure 
and  extends  down  as  far  as  the  lower  jiait  of  the  dorsal  cord.     Its 
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6hte»  0TO88  over  ID  tht>  anterior  rommiBStire  at  various  l«v«>U  aod 

cODDeL-t  with  the  c^Uh  of  the  anterior  horns. 

The  ero»tat  pyfiniuini  tmrt  ext«uda  dovn  the  whtJe  leogth  of 
the  lateral  coluiiiii  of  tlio  curd  aud  scuds  its  fibres  to  the  anterior 
horns  of  the  sauie  side. 

Both  of  the  altove  tracts  are  continuations  of  the  anterior  pyTa- 
midg  or  motor  tr:ict8of  the  medulla.  These  jjyiamids  divide  at  the 
lower  eud  of  tlni  medulla,  about  ninety  per  c-eul  of  fibres)  crotssiuK 
over  to  form  the  cr^jssed  ^jyrainidal  tratrt  and  ten  |»er  cent  contin- 
uing on  the  Kiiine  Hide.  Some  of  tlm  tibrea  of  thu  croBsed  jiymmid 
redpcuasate  (in  lower  animals)  and  enter  the  pyramidal  tract  of  the 
side  on  which  th«^-y  startci!. 

The  direct  errrMtnr  tnnt  besi"3  *t  the  level  of  the  first  luraliar 
nerves.  Its  fibres  originate  in  the  vesicular  column  of  Clark. 
They  ]ia8S  np  to  the  cerebellum  and  ^o  chiefly  to  tlie  vermis.  M^ost 
of  tiiem  then  croHS  over  and  enter  the  red  nneleus. 

The  nutfra-lnfrrol  afireutlinff  column  extends  nearly  the  whole 
Iragth.  of  the  cord.  Its  tibi-es  come  fmrn  the  antfiior  commissuitt 
ajid  tlie  sensory  cells  of  the  opposite  posterior  comu.  They  paw 
up  and  end  in  the  lateral  nucleus. 

The  jHK(ttn>-iiittn^mil  ciilumu,  or  column  uf  (iull,  ifl  composed  of 
fibres  which  originato  in  the  ganglia  of  the  ]Ki8t<erior  roots,  pass 
inward,  and  without  rros-iing  ascend,  to  end  in  a  nuelpua  at  the 
upi>er  limit  of  the  oord,  the  nurlena  of  tloH's  colninn  (postero- 
internal nucleus).  The  rotumn  extends  the  wh«]«  length  of  tlie 
cord.  It  is  very  small  iu  the  saci'al  region,  but  increnses  in  size  as 
it  passes  U|). 

There  are  a  few  long  fibres  scattered  in  the  anterior  and  lateral 
ground  bundles.     They  degonornte  down  and  are  called  the  antero- 

liitfi'<i(,  iIi^HCftuIiixj  fritrt. 

The  Jtitmrg  of  the  glmrf-fidre  columns  are  the  anterior  and  the 
lateral  fundamental  columnK.  the  lateral  limiting  layer,  and  the 
column  of  Bui'dach.  This  hiner  TOlunui  contains  iu  its  cervical 
part  Bume  long  filnes  which  end  in  a  nucleus  at  tlit-  upper  limit  of 
the  cord,  the  poatero-external  nucleus  of  the  column  of  liurda^-h 
(Fig.  105,  CIS). 

The  posterior  columns  also  contain  three  ahort-fibre  columns 
whose  tells  of  origin  He  iu  the  gray  matter  of  the  eord.  The  libres 
in  the  cervical  region  lie  in  the  shape  of  a  comma  (cumma  of 
Sfihuttzp),  in  the  lumbar  legiou  in  the  sha})C  of  an  oval  (oval  zone 
of  Flet'hsig),  in  the  sacral  zt)ne  in  the  shajie  of  a  triangle  (triangle 
of  Gombault).  Besides  this  there  is  a  zone  of  short  fibres  lying 
close  to  the  gray  commissure  the  whole  length  of  the  cord — v<*n- 
tiul  zoue  or  posterior  fuudHiuental  culuuui. 

Tub  Krlations  ok  tiik  DrrKEKENT  Parth  op  tiik  SinxAi. 
Cord  to  thk  pHiufHKKAi,  Nkrviw,  to  tub  Krais,  ani>  with 
Each  Othrb. — I  will  be^in  with  a  descriptioti  of  the  way  in  which 
the  anterit»r  and  posterior  ner^-e  roots  are  connected  to  the  cord; 
^en  describe  the  mode  in  which  the  different  columns  and  cell 
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(fToiips  are  oonnectwl  with  each  other;  and  finally  1  will  indicate 
bi'ietly  the  ct'tiuwtiong  oE  the  cord  vnth  the  braiu. 

The  tiairrior  nrrvo  roo/x  are  counwloii  liirHftly  with  the  oiitorior- 
honi  t't-lls,  of  which  ih«'y  are  processes,  aLtl  together  with  which 
they  form  the  peripheral  motor  neurons.  It  is  possible  that  in  man 
they  send  off  collatemia  before  leaving  the  cord. 

The  cells  of  the  anterior  horn  are  fliiiTounded  by  two  chief  sets 
of  "end  bnishfs,"  one  coming  from  the  pyramidal  tracts,  the  otlier 
from  tiie  posterior  horn»  and  roots.  Thus  these  cells  are  in  re- 
lation with  impulses  from  the  brain  and  from  tlie  peripher}*. 

The  j/mtcrior  nrroe  ro'rfj  ori|^nate  in  the  npinal  ganglia.  On 
entering  the  cord  the  fibres  divide  like  a  T  and  pass  up  for  one  or 
more  inches,  and  down  for  a  short  distance  only.  They  then  enter 
(1)  the  column  of  Goll,  (2)  theauteiiutaiid  pofiterior  comniiBSiire,  0I- 
(3)  the  posterior  hom.    They  all  send  off  collaterals,  and  termi- 


F"ro.  ]«>.~SBpviiia  ma  Cnxa  or  Okioik  of  the  M«tdh  Nswits  w  «nt  AirTSHinm 
HotU-H  or  THK  HnXAL.  C^HID.  AHU  TBS  CVLiS  09  Ohisix  ot  thb  Skuokv  Nkhtm  tit  ms 
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nate  oveulually  in  t^nd  brunhes  surrounding  nerve  nells,  whirh  form 
tlieir  terminal  nuclei.  These  root  fibres,  with  their  cells  of  origin 
and  tlie  sensory  nerve  fibres,  form  the  peripheral  sensory  neurons. 
There  are  at  least  three  gronpa  of  nerve  fibres  which  enter  by 
the  posterior  roots  and  make  different  connections  with  the  cell 
grou[«  or  columns: 

1.  An  innermost  set.  These  pass  across  the  postoro-external 
column  and  enter  the  median  or  Goll's  column,  which  they  aacend, 
to  end  in  the  nucleus. 

2.  A  median  set.  These  pass  along  the  inner  side  of  the  pos- 
terior horn,  and  eml  either  (o)  in  cells  of  the  deeper  i>art,  (A)  in  the 
spindle-shaped  cells,  or  {c)  go  to  the  anterior  horu ;  still  others  (rf) 
cross  over  in  the  commissure  to  enter  the  antero-lateral  tract. 

3.  An  outer  set.     These  are  vnry  fine  fibres  whit-h  enter  the  tip 
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tract  crosses  in  the  medulla  to  the  aide  opposite  to  that  where  it 
originates,  and  passes  down  the  lateral  column  to  connect  tlie  motor 
cells  of  the  anterior  horns.  The  direct  pyramidal  tract  runs  along 
in  the  anterior  column,  and  at  different  levels  sends  fibres  across 
through  the  anterior  commissure  to  the  motor  cells  of  the  anterior 
horns.     These  tracts  normally  exercise  a  continual  inhibitory  io- 
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fli;t;!i'  '.•  on  til-  motor  (-♦^ll.'j  of  tlift  auf-iior  li'jnis.  so  that  when  de- 
stro;.*-:  ::,•■:*-  <'n:yl'ii>  hjjaiiiiKxlit;  conilitions  of  the  iiaralyzfd  ])iiit. 
//,.;  ii,.f.,">i'   ijr'iiiiiil  hiiii'llf,  I'lii-i-'il   'ji'-iiiiid  liiiiiill'-^  aii'l    /'if-riit 

7:,„ :•:,.■!  Ui.i. ,•  \m-;\-  tin-  ftmitiou of  ■a'-.>*-yaX\m%  diifi'p-nt  IhvpIs  nf  tlm 

"i:  :  ;-.:;■  i  'A  '  ■  ii.'i'-'tiny  it  also  with  ini'ltn  in  the  ine'lulla  anil  ii-ntifs 
in  •':,-  '■■  ;<-v-. .■,;:,, 

'\  :.i '  ■'■' ■,■!■.•  offi'f'/,t:i.iti]wi  i;]r'"-i:il  hfii  hat  ions  from  tli';  iir;-lf,-i, 
:i:-:  ./i-:,:,-.  it"  'i  t'-U'ioiious  .sh^-atlis  •'''«  th';  iTiOt  on  tlie  t:i:ut-  y\>\e. 
\'<':.-  n  ■  :-'-:iT*'].  tl;fr;'-  i^  a  lo=s  of  *.h»*  !-.»-:ir"  of  jK^itioii  of  ih--  li:iiiis, 
f :  "■  e  :.'.-.^--.-f.:'  fr-rir-aTinL'  ivciLrlit-;.  an*!  of  fo-ofli  nation  of  ii.';Mu)ar 
ef?  .;-:     -•  .>  :^  .     T;."  fir/r»-s  <to<s  over  in  th-;  lu'-'i'illa. 
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Tho  columns  of  Burdach  conduct  to  a  certain  ext«Dl,  lii^iilo 
flensations  coming  in  from  the  opposite  posterior  root..  Th<  . 
(contain  many  associative  fibres,  connecting  different  )fvcU.  1'...^ 
sense  fibres  and  excito-reflex  fibres  from  the  posterior  rootv  nin 
through  these  columns  to  reach  the  commissure  or  tlio  anrwiiK 
horns;  other  fibres  run  through  it  to  Clark's  column  iiiul  to  t}i« 
r^>luiim  of  GoU.  Hence  it  is  a  pathway  for  all  kinds  uf  affi'ient 
impulses.  When  diseased,  there  may  be  pain,  anBestlaesja,  ataxia, 
and  loss  of  reflexes.  The  fibres  cross  over  at  once  to  the  oiipo- 
site  side.  The  direct  cerebellar  tracts  carry  impulses  to  the  t'ere* 
bellum  which  assist  in  maintaining  equilibrium. 

The  antero- lateral  ascending  tract  conducts  sensa^tioQS  of  pain 
and  temperature,  coming  in  from  the  opposite  sidej  through  the 
anterior  commissure. 

There  are  considerable  variations  in  the  paths  of  conduction  of 
tai!tile  temperature  and  pain  sensations,  and  their  exact  position  is 
not  positively  known.  In  transverse  lesions  of  the  rord  these  tracts 
do  not  degenerate  upward  so  completely  or  uniformly  as  do  second- 
ary degenerations  of  other  long-fibre  tracts.  Hence  they  probably 
i-w*ive  some  interruptions  in  their  course.  In  fact,  it  is  probable 
tliat  tlie  patlis  for  these  impulses  are  very  wide  and  not  arranged 
in  a  c«mpai!t  bundle  like  the  motor  tract. 

Ttie  (/ra^  matter  contains  chiefly  cell  groups  which  act  as 
cttuties  and  distributors  of  nerve  imiiulses.  In  the  uiitfrior 
horn*  the  cells  have  a  motor  and  trophic  function.  The  larger 
vm\\%  are  at  tlie  outer  parts  of  the  horn  and  send  fibres  to 
tli«  larger  skeletal  muscles.  The  roore  central  cells  are  con- 
MXf\*A  with  small  muscles  and  those  having  more  delicate  func- 
ti/jjis  and  adjustments.  In  the  still  mure  central  aud  interme- 
diutii  j>art,  also,  are  separate  trophic  cells  for  the  muscles,  bones, 
aii'i  joiuts,  Hiid  cell  groups  which  preside  over  vasomotor  and  secre- 
l^*j'y  fiinf^ti'iiiH,  Among  these  groups  are  the  splndh-shaitnl  cdh, 
ti\i\i-\\.  wikJ  tilm*w  to  the  vasoconstrictors  (Gaskill),  through  the 
uuUii'l/rr  (Hill;  and  jicrhaps  posterior  roots  (Gaskill).  The  cells  of 
^'lark'n  iM>Iiiirin  rect-ive  fibres  from  the  viscera.  Impulses  pass  to 
UnW)  i't-lliiun<l  Ui«iic«  to  tlie  direct  cerebellar  tract  and  cerebellum. 
'\'\mr  fiun'tiori  is  to  conduct  impulses  from  the  viscera  relating  to 
(•(iiiilibriiiiJi  iiud  hdiinu  of  position.  They  are  analogous  to  the 
fibrttHtff  tli«  ruhiKilt  of  (Joll.  According  to  Gaskill,  Clark's  column 
is  a  cfnti'it  fill'  rliii  vriHtxIilators.     This  is  unlikely. 

Aiit'niiti/iii  ('nitriM,  The  nerves  and  cells  of  the  cord  are  ar- 
riingi^d  ill  fniii\tU-x  xroups  wliidi  preside  over  certain  functions  or 
rcHiKJliil  ill  tt  d^tlnitii  way  to  certain  stimuli.  These  are  called  the 
spinal  uutoiriiitii!  centres.  They  are  the  cilio-spinal,  secretory, 
vasomotor,  genital,  vesical,  and  rectal.  The  important  parts  of 
these  centres  lie  dei-p  in  the  gray  matter  on  either  side  of  the  cen- 
tral canal,  but  nearer  the  base  of  the  posterior  horns.  Lesions 
of  the  white  matter,  or  of  the  anterior  or  posterior  horns,  do  not 
directly  affect  them. 
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DISEASES   OF  THE   NERVOUS  SYSTEM. 


The  spiiial  vasomotor  centres  extend  from  the  second  dorsal  to 
the  second  luinbar  segments.  The  vasodilator  nerves  pass  out  by 
the  anterior,  the  constrictor  by  the  posterior  root  (Gaskill). 

The  ceUs  of  the  posterior  horns  are  sensory  in  function  and  are 
connected  with  the  tactile,  pain,  temperature,  and  reflex  fibres  of 
the  posterior  roots. 

The  trophic  centn-s  for  Hip.  joints,  bonen,  and  skin  apparently  lie 
near  the  posterior  homa.  Their  fibres  pass  out  by  the  posterior 
roots. 

Topography  and  Localization, — The  neurologist  and  surgeon  need 
to  know,  for  purposes  of  diagnosis : 

1.  The  relation  of  the  spinal  nerve  roots,  at  their  point  of 
origin,  to  the  spinous  processes.  This  is  shown  in  the  figure  (p. 
221).  In  general  it  will  be  seen  that  the  different  pairs  of  nerve 
roots  arise  opposite  the  spinous  process  of  a  vertebra  one  or  two 
segments  above  those  between  which  it  makes  its  exit.  Thus  the 
sixth  cervical  originates  opposite  the  fourth  cervical  spine,  the  sixth 
dorsal  between  the  third  and  fourth  dorsal  spines,  the  first  lumbar 
between  the  eleventh  and  twelfth  dorsal  spines.  There  is  consider- 
able variation  in  these  relations. 

2,  The  next  points  desired  are  the  special  function  of  each  pair 
of  nerve  roots  anterior  and  posterior,  and  the  level  of  the  various 
centres  in  the  cord.  This  is  shown  in  the  following  table,  based  on 
that  originally  devised  by  Starr,  modified  by  Mills,  Sachs,  and  my- 
self fiom  personal  experiments  and  the  clinical  and  pathological  ob- 
servations of  Thorburn  and  others. 

MiiBCi.EB  oy  ToNWCE,  Palate,  and  Piiakynx. 
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Korm&l 
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Fuuctlou. 

oient  Actiou. 

by 

In 

commonly  In- 
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proper. 

Itself. 
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deviates  to  para- 
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t r o  ph  i  ea 

(rare). 

or  both  halves  are 

atrophieil  tongue 

>, 

looks  Khrivelled. 

A  ITgOB 

Shortening  of 

Uvula  deviates  to- 

Probably Medulla. 

As  above. 

uvula. 

ward  Bound  aide  ; 
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DIBEABE8  OF  THE   NEKVOUS  SYSTEM. 
MU6CLE8  OF  Head  and  Nbck. — Continved. 


Diseases  In 

Ifune  of 

Normal 

Symptoms  of  Defl- 
cleat  Action. 

Innervated 

Represented 

which  UuKleli 

Muscle. 

Functloa. 

by 

In 

commonlv  In- 
volved. 

Rea  t  u  ■ 

To  (lez  head. 

Cannot  flex  head 

Upper  cervi- 

Upper    c  e  r- 

c  ap  1  tie 

BO  as  to  bring 

vlcal    s  e  K~ 

RDtlCUB 

chin  on  chest. 

mentfl. 

DMLjor. 

R  e  c  tun 

To  flex  bead. 

capitis 

snilcuB 

minor. 

Diseases     o  t 
tlie   cervical 

R  e  o  tu  ■ 

Slight  rota- 

Deficient  rota- 

rcRlon  <iny- 

capitis 

tion. 

tion     scarcely 

elilis,    men- 

lateralis. 

iiock-eable,    uu- 
less  stemo-clel- 

1  n  R  i  t  Is, 
tumor:  pro- 
gressive 

do-mastolds  are 

diseaaed. 

wastInK    o  t 

ScalenlV 

Elevate  rtbs- 

Deficient  1  nspl- 

Lower  cervi- 

Lower cervl- 

muscles). 

&iit«rior 

trhen  verte- 

ratory   m  o  v  e- 

cal  aervee. 

(■  ft  1    a  e  g- 

m  e  d  1  - 

bral     column 

men  ta. 

ments. 

UK,    et 

Is  fixed  ;  aid 

posta* 

Id    Ins  pi  ra- 
tion; BllKht 
lateral     flex- 

rlor. 

ion. 

F1«xIoQ  of  ver- 

Imperfect flexion 
of  upper  Bplof . 

Lower  cervi- 

LotlJIUB 

tebral     col- 

cal nerves. 

. 

colli. 

umn. 

MtieCLES  OF   &HOUI.DE1IS  AND   XTpFEIt  EXTREMITY. 


Nome  of 
Muscle. 


TrapesiuB. 
1.  Cla- 
vicular 
porti  □  n 
(  r espl- 
r  n  t  o  r  y  ; 
outer 
third  of 
c  1  a  V  I  c  1i* 
to  occipi- 
tal bone). 


S.  Middle 

fortlon 
from 
acromion 
and  out«r 
spine  o  f 
•oapulato 
IlgarapDi. 
n  u  c  h  ee 
and  up- 
per dorsal 
■pines). 


Normal 
Function. 


Pulls  head 
backward:  ro- 
tates slightly 
toward  sidi^  of 
muscle,  BO 
tliat  chin  iH 
turned  to  op- 
[HBitte  side; 
contractlnti  of 
both  clavicu- 
lar porlloiiB 
bends  head 
backward  ; 
Blight  eleva- 
tion of  shoul- 
ders; aids  In 
deep  Inspira- 
tion. 

Raises  shoul- 
der-blade ; 
elevation  o  f 
acr  o  m  i  on 
(clavicle  goes 
along). 


Syniptoms  of  I>fl- 
clent  Action. 


Innervnted 

by 


Deficient  back- 
ward movenirnl 
of  head;  not 
niarlced  as  a  lule 
because  deep 
muscles  p«rforiii 
this  function  ; 
shoulder  does  not 
move  during  in- 
spiration. 


Acromion  depress- 
ed hy  weight  of 
upper  extremity ; 
tuner  upper  an- 
gle may  be  pulled 
upward  by  levaior 
aoffull  scapulie; 
Internal  lower  an- 
gle Is  nearer  to 
median  line. 


Spinal  acces- 
sory. 


Medulla  and 

lui^coud  find 
third  cervi- 
cal 0  e  g  - 
uieuts. 


Spinal  acces- 
sory nerve. 


Represented 
lit 


As  alxive. 


Diseases  In 

which  Muscle  Is 
commonly  In- 
volved. 


Progressive 
ni  u  s  c  u  1  a  r 
wasilng :  dls- 
euspB  of  me- 
dulla and  up- 
per  cervical 
cord ;  clavic- 
ular portion 
least  frequent- 
ly lnvolvc<l. 


As  above. 
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Mr»cij^s  OK  Shuuldbks  and  Upper  Extreuitt. — GorUinti^. 


N'ftiiie  of 
.MiiKcle. 


3.  Lower 
portion 
and  a  d- 
duetor. 


R  h   o 
boldH. 


NoniiAl 

Function. 


Leva  tor 
A  ag  ul  1 
scapulffi. 


SerratUH 
maRnuH. 


Df  1  I  old 
(liiree  dl- 
vi<iionH  I . 


Iiifraspi-') 

IllLtllK.       ,' 

T  >■  r  f  «  .' 
niiiiur.   i 

iiluris. 


Adduction  o  f 
It  I!  a  p  II I  ft  to- 
ward median 
tine. 


Oblique  move- 
ment of  acap- 
nia from  be- 
iow,  upward 
and  Inward, 
so  Uiat  iufe- 
rior  angle  Is 
broiiKht  near- 
er  the  medi- 
an Hue;  hold 
spinal  marsin 
01  Kcaptila 
down  to  tlio- 
rav. 


Draws  Hii|>rrl- 
or  Inner  an tt'^ 
of  Hcapuluup- 
wanl:  aids 
In  shruKKlnK 
of  shoulilerM. 

Rotation  of 
H  li  o  u  1  der  - 
blade  out- 
ward, and 
Bli||;ht  eleva- 
tion of  acTo- 
mlon;  holds 
Inner  margin 
of  scapula  to 
thorax  ;brl  tigs 
arm  from  hor- 
izontal to  vpr- 
tlcal  position. 


To  raise  arm 
to   horizontal 

(lOH)tion.  and 
orwai'd,  out- 
ward,or  liauk- 
ward  ;  iiicive- 
lEifutJs  nosHi- 
bli<  iin  1  y  If 
H  (:  n  p  Li  I  a  1 H 
fixed  by  ui> 
linn  iif  Herru- 
luM  and  I  ra- 
il!-/.inn, 
Ri>i  at  o  r  hii- 

tllcrl    pOKlicilH 

{  Itiii'henne  i : 

rotate    aim 

<tUf  IVHI'd. 

Iti>liit..r  liiirrip- 
r  I  a  ti  t  I  c  n  H 
(  Dui'lieiine  )  : 
rolHii'S  arm 
iikwiir,! 


Syitiptoms  of  Defi- 
cient Action. 


cal. 


Third  and 
flftli  cervl- 
cai  nerves. 


Posterior 
thoracic 
nerve. 


Margin  of  scapula 
Is  about  tea  cm. 
dislAiit,  Instead  of 
being  nve  or  six 
cm.  aiitniit  from 
median  line ;  loss 
of  adductor  may 
be  covered  up  by 
action  o  f  rhom- 
boids :  rounding 
of  back. 

Deep  groove  be- 
tween inner  mar- 
gin of  scapula  and 
thorax:  If  serra- 
luBlauonnal.  this 
groove  d  1 H  a  p  • 
pears  if  arm  Is  ex- 
tended forward  ; 
shoulder  blade 
cannot  be  approz- 
I  mated  to  median 
line.  (^According 
to  Duchenne  Ibie 
can  be  effected  by 
upper  portion  of 
latlHsiinus  dorai.) 
Isolated   paralysis 


Scapula  pulled  up- 
ward; louer  inner 
angle  nearer  the 
median  line:  ann 
caDDol  be  raised 
above  horlioiilal 
position:  if  arm  U 
St  retch  e<l  forward 
scapula  Is  re- 
in oved  f^'m  tho- 
rax ('*  w  1  aged 
scapula  "  );  dur- 
ing abduction  of 
arm,  scapula  if 
moved  nearer  to 
meiiian  line,  and 
crowds  trapezius 
and  rhomlioids 
forward, 

(^n  raise  sboulder 
but  not  arm; 
shoulder  flattened 
(atrophy):  groove 
Iwtween  acromion 
and  head  of  hu- 
merus :  each  di- 
vision of  deltolil 
may  he  jiaralyred 
singly. 


A  r  »i  cannot  be  8  u  p  r  a- 
nioveil  iiutwant.       scapular. 

IHfllcuity  ill  HTil-  |Cir cum- 
in;; {IMichenne}.     i  flei- 

.'Vrni   can  nut   he  Subscapu- 
iiiov^d  inward  :  i  larnerve, 
Ht'apiila  In  rubbed 
Bt;ahi4t  rib>.  I 


luoervated    BepreMUtw! 
br  In 


Spinal  acceft-  Medulla  and 

•orr  nerve,     second  and 

third  CArvl- 

oal   ieg> 

ments. 


Fifth    cerrl-  Fourth  and 


Circumflex, 


flfih    cervi- 
cal  seg 
ments. 


Second  and 
fourth  (f) 
C  erv I o  a  1 
segments. 


Fifth  and 
sixth  cervl- 
cal  leg- 
men ta. 


Fourth,  fifth, 
and  sixth 
cervical 
B^menta. 


Fourth,  fifth, 
and  sixth 
cer»  i  cal 
segmenU. 


Diseases  In 
which  Huacle  la 
commonly  In- 
volved. 


AsatMjre, 


Dystrophies 
and  cervical 
diseases. 


Progressive 
muscular  atn^ 
pbles  (  d  y  s- 
trophiesKneu- 
ritisof  part  of 
the  brachial 
plexus ;  after 
traumatic  In- 
juries to  shoul- 
der :  in  cervi- 
caJ-oord  alTeo- 

tiODS. 


As  above ;  also 
In  Brb's  form 
of  obetetrical 
paralysis. 


As  In    caas  OC 
deltoid. 
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Muscles  op  Shodlders  asd  Upfbb  ExTRaHtTY. — Continued. 


N&me  of 
Huaele. 


Function. 


Supraspi- 


LatiMlmuB 
doraf. 


Tera  ma- 
jor. 


Pectonllg 
major. 


Httlps  to 
steady  Bhout- 
der-Jolnt  and 
to  elevate 
arm  forward 
and  outward; 
outer  ancle  of 
scapula  is  de- 
pressed. 

Pulla  the  ami 
whf  a  raised , 
downward 
and  b  a  c  k- 
ward;  l(  arm 
ts  at  rest  up- 
per  portion 
brln^  ecap- 
ula  nearer 
the  median 
line;  unitnl 
action  of  up- 
per third  of 
both  muscles 
causes  exten- 
sion of  dorsal 
trunk;  bIiikI'' 
action  causes 
lal«ral  move- 
ment of  truDk. 

Rotates  raised 
humerus  In- 
ward: adduc- 
tion nf  arm  to 
thorax ;  slight 
elevation  o  f 
shoulder. 

Clavicular 
portion  d  e  - 
presses  h  u- 
merus  from 
raised  posi- 
tion to  hori- 
zontal ;  ad- 
duction of 
arm,    as   In 

flvinKabless- 
Dg:  Btemai 
portion  d  e  - 
presses  arm 
completely, 
and  IF  arm  Ih 
at  rest  draws 
acromion  for- 
ward  and 
backward. 


Symptoms  of  Defl- 
dent  Action. 


According  to  Du- 
ctienne,  humerus 
Is  separated  sLiU 
fartliertroiii  acro- 
mion, If  eupra- 
splnatus  is  affect- 
ed In  addition  to 
deltoid. 

Arm    cannot    be 

moved  backward; 
insufflcleiit  exten- 
sloQ  of  dorsal 
spine:  trunk  can- 
not be  moved  lat- 
erally. 


Very  few  symp- 
toms; action  sup- 
plied   b  y    other 

muscles- 


Imperfect  adduc- 
tion of  arm ;  pa- 
ralf  sin  can  be  dis- 
covered bi«t  by 
eitendiug'  arms 
and    trying    t  o 

Eress  volar  sur- 
Hses    against 
each  other. 


Innervated 
by 


Suprascapu- 
lar 


Subscapu- 
I  a  r,  also 
branchea  of 
dorsal  and 
lumbar 
nerreapam- 
Ing  through 
muscle. 


Bubocapular. 


Anterior 
thoradc. 


I     Diseases  In 
Represented  whichHusclfiis 
In  commonly  In< 

volved. 


Fourth    cer- 
vical. 


Sixth  and 
sevcntb  cer- 
vical. 


Seventh  cer- 
vical. 


Fifth,  sixth, 
and  seventh 
cervical. 


As  above. 


Ah  in  progrea- 
slve  atrophlBS 
and  dystro- 
phies; In  oer- 
vlco-dorsal 
lesions;  In 
neuritis. 


AsaboTS, 


Amyotroph  i  ea 
and  dystro- 
phlea,  ohleAy; 
also  In  leslaaa 
of  braotaial 
plexus. 
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2-ZS  DISEASES  OF  THE   NERVOUS   SYSTEM. 

Mdbcleb  op  A«m,  Forearm,  and  Haxd.— Continue. 


Kameof 
HuauK 


Fl e  X  or 
aigllo- 
rum  nib- 
llmla. 

Flexor 
dtglto- 
nim  pro- 
funduB. 


Interossel 
ftnd  lum- 
brlcftlea. 


Normal 

Function. 


SyrnplODiB  of  De- 

flCMDt  ACtlOD. 


T  h  eD>r 
miucteit : 
Extensor 

EolllclB 
re  via. 


Extensor 
polllcls 
loDKua. 


A  b  d  uctor 

(>olllcl8 
DDgua. 


Abductor 

EolIlclB 
ravte. 

Opponena 
poll  tela 
and  outer 
portion  of 
the  flexor 
brevis. 

Abductor 
polllcis 

flexor 
br«Ti8ADd 
Adductor, 


Flexor 
polllcla 
lonfcua. 


Flexes  aecond 
phalanx  to> 
wardOnt. 

Flexefl  last 
tvrophalangts 
toward  flrat. 


AbductloD  and 
adduction  of 
flngani  II  first 
ptuuaDKesare 
ex teu  ded ; 
flextbu  of  first 
phalangea 
and  almul- 
taoeoua  e  x  - 
t«i]Bion  of  sec- 
ond anil  tbtrd 


mda  flret 
phalanx  and 
abducta  meta- 
carpal bonp ; 
acts  with  ad- 
ductor polll- 
cla lonKUti. 
Extends    both 

thumb  ;  also 
adduction  of 
metacarpal 
bone  and 
bac  k  wft rd 
movement  of 
thumb. 

Abduction  of 
metacarpal 
bone ;  aids  In 
flexion  of 
hand. 


Opposition 
ol  thumb. 


J 

Flex  flmt  pha- 
lanx and  ex- 
tend second 
fhalanx  I'tlke 
ntenissel), 
also  have  an 
abduction 
and  adduc- 
tion action. 

Flexes  end 
phalanx. 


Second  phalanx 
cannot  De  flexed. 


Last  two  pbalauKea 
cannot  be  flexed. 


Flnrers  cannot  be 
abducted  or  ad- 
ducted;  1  n  ter- 
osseoua  spaces 
are  very  marked : 
"Main en  gritte" 
due  to  extension 
of  flrat  phalanKea 
and  flexion  o  f 
second  and  third 
phalanges. 

Impairment  of  ex- 
tension and  ad- 
duction ■  flatten- 
InK  of  ball  of 
thumb. 


Deficient  extension 
and  adduction ; 
decond  phalanx  Is 
flfxed  toward 
first. 


Deficient  abduc- 
tion of  metacar- 
pal bone ;  If  thlH 
muscle  and  ex- 
tensor p  o  1 1  i  c  I M 
bre via  are  par- 
olyied  adduction 
results. 


No  opposition 
movement. 


No  flexion:  if  mus- 
cles are  jural;  zed 
and  atrophied, 
ape  hand  is 
formed. 


No  fiexlon  of  end 
phalanx. 


Innervated 
by 


Median. 


Ulnar   and 
Median. 


Ulnar,  which 
also  a  u  p  - 
plies  third 
and  fourth 
1  u  m  b  r  i- 
cales ;  medi- 
an supplies 
first  two  and 
so  m  e  times 
third  1  u  m- 
brlcalea. 

M  UB  cu  lo- 
splral. 


Musculo- 
aplral. 


M  uscu  lo. 
spiral. 


Musculo- 
splral. 

Median. 


Median    and 

ulnar. 


Median. 


Bepresented 
in 


ElEliLh  cer- 


ElKllLh 

vlcal. 


Eighth  oer- 
vTcaL 


ElKhth  cer- 
vical, firet 
dorsal. 


First  dorsal. 


First  dorsal 


First  dorsal. 


First  dorsaL 


Diseases  in 

which  Muaclr  is 

commonlT  la- 

vol»ed. 


As  above. 


A  s  above J 
muscle  should 
be  tested  with 
special  car* 
1  n  cases  o  f 
traumatic  in- 
juries. 

As  above;  oft- 
en the  first 
muscles  to  be 
affected  in 
proeresshs 
spinal  a  t  r  o- 
pnles. 


As  before; 
more  eap«- 
ciaUvlnamyo- 
trophtes  and 
neuritis. 


Asabore. 


Asabovs. 


As  above. 


As  above. 


As  above. 
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Vameol  Muatl*. 


Bncter  wlNi:  •*- 
ero-luniDiJbt:  loi>- 
glMtrousdonL 

Atnlnminkl  inuadc*. 


ruui. 

Adductor  tnawlP*. 

Bttrloriria. 

QbiuI  ritvpa  lemarla. 

Tbmm- ruole  Ut*. 

KximubI  rauUan:'] 
Pyrirormla ,  1 

QuMlr«n»  ftmorU-  j 
uiWnutI  ubtnnlor.  I 
Extvrtul  oWumar  ( 

Oliitoal  miiwliM. 

Alawi* :  futultcDtU' 
nuBiia  ttiiti  «euit- 
rusmbnunaus. 

^■MniciM  utltw   I  dL- 

Kll«U»>. 

AiiUrior  tihbil  mint- 

dM  ttltllAllB  Mltl- 

cox.  vxteaHor  diyi- 
tunini.  «nd  rstm- 
•  ur   tMllldB   km* 

IVronmu  louKiu 


PoMiTior  Ublkl  mus- 
cto. 


Adiliictor ;    Hrsor 
lirrrvlB  and  *bi1iii> 

UfT  IlklllJVl*. 


Dariwl  n«rVM,  8«>0MMt  to 


Dtinial  iirrviii.  Srcyad  !• 
twairihiJorM^. 


Ijiintuu'  nnrtwa. 

Obtur*tor  oerre,  gremt 
KiWIo  anil  vmral. 

Crural.  TItlnl  lumlwr 
•««initiir. 

Crural.   Tlilnl  lunibttr. 


CriiPBi  fliimbBr  plrni*). 

Piiurtli  luri'ihAT. 
Biipi-niireliitiTftl.  Foiirlli 

liranohM),    I'lfih  liiiii' 

IMT. 

ObtniBtor   nerve    [luni> 

bar  ;>ipziHi. 
flnr^nor  kIiiIi-«I  (auiral 
I     plexus).  Kl  ml  and  we- 
!     and  wicral, 
I  aiulMl  supt-rlor.    Rnt 
I     and  ■co'jiid  KMcml. 
Sctaila.    nnii  himtinr 

■egm-ent- 


iBterDfLl  poplltcaL   Tlttb 
lumbar. 

Aoterfor  tibial.     Fifth 
lutnlMT  >Dd  Ont  wtcrsL 


i^nineal.    FInit  aiidaec 
ODd  Mcrai  aiwinuua, 

poMerlor    liblal    oarrs. 

FInl  aud  MKoad  avg- 

nurnla. 
ParamvaJ.    Ftrat  and  mc> 

ODd  Rcneiita. 
Poatorlor  llbUL       FlrHl 

and  axxHid  mmivtiu. 

t^Wsrioi-   UbUt.     rinit 
aiii1  ■HM.iiiid  iirKiiiHiilii. 


SrBptoniB  of  Pvnctant  Aciloo. 


I^rdoalH  at  1ntt«r  KpHw;  MrMOdteular 
II110  fi-uDi  HtiiiuMrr  falls  Mund  oi  M- 
cmm:  iiiiilai'ial  calHr  raiMMdBflaclloa 
•.•r  Miiltte  I'luiinl  muud  aide. 

Ui[v1i>l>  nltli  [ir-itnuoi>r>  «f  iintF*  and 
aiHl(iiiirn;  clbcrncUDEivilrtlclriil:  can- 
iiiit  Hlriiiijljl'-ii  il|>  frorti  nn-iii'ihi-ut 
putltloii  vlttiout  iiMt*1«Tic>n  fit  lian'K 

laitTnl  ijiM*wi>iil«  of  limiT  vi-rti-lirai 
imfwrfrcl. 

N'i  luliliicilon:  Ihlict)  rolla  oulirard. 

DpiIoq  liiipalnnl;  ac1«liuparf»ctl]r. 

Ijrg  r«nnot  tm  i-Kl<-ni1i^;  lo  Ivat  It  aak 

witif^ni,  wim  in  Ivinic  down  wlih  hip 

1»-iit,  In  Hirrli-h  mil  Itin  lr>Ki  nli'-'t  £ia> 

ll<>iit  U  wlUiUK  Jowii  lucXtvud  1<'K. 

I  Flfiion  illfTlciilt:  in  ln-d  lliljth  caiuiot  ba 

-    flrspd;  dllDcuUr  tMhk  miRi  liorlson* 

I      ul  podtjoti. 

tipdplrni  initward  routloii ;  leg  turued 
Inward. 


Nopxtnnxiikii  nf  tlit);h:  great  difflmU]r  tn 
ellnibins:  no abdu-oilou  ot  thiKb:  wad- 
■tllnic  ffalt.  cxanraratm]  moTanimt  of 
pelt la. 

DvflclW]!  flexion:   acilon  of  quadrlcepa 

ma;^    twuse    ■■Kcmlira    rjttanalon ;     in 

MADfUnu    thlitti   Is    [l«x«d   10  «tceait 
trunk  niiwnl  haiihwiird 
P^fluiFiK  tifxi'vi  of  rt"ii :  hf*\  caiiDoe  ba 

raiiM-d  ;  cniinot  aUud  ao  tiptofs. 

DpHcIpdl  ext^nnloti :  " drop'o'iL."  ln«a 
K'n>i>«  door :   tv  dear  tliu,  imoeaaive 

rteixlini  At  liii«F  and  lil|i :  mutnurCiimaf 

IlMtora  and  \«^  oqulmv  •>r«iii]iii.irarua> 


DnfliHirBl  abduction;  plsmar  nroli  l(i>> 
MUifKli  Incraased  l>y  couiractiir<>.  Klal- 
foot ;  walicInK  ilnaorne. 

I  Ddlolcsil   alidut-tioD  ur  atlditi.'llon ;  da- 
f    tonnitlM  result  Imnt  cl«Bel«ttclr«. 

.VbduLll0D  and  udduoMoB  of  tow  d«A- 
iHpDt ;  iiaralyHlaul  iiil«ruaBEi ;  hjprfiax* 
iniiKion  of  iirvt  pbBlaniraa;  aceoad  and 
(bird  fl(-D>l  I'claoed  footl. 

l>enL'leliI  Ih-Xton  of  1MB :  (oOt  CBtlQftt  bo 
puslieil  ulT  ^(ruuud  eaallj. 


Thk  HLOflD  BTTPLV  OF  THE  spixAL  coRn  IS  a  subj«ct  of  great 
practical  iiiii>ortaiicci  and,  as  oiir  kuowledge  of  it  has  lately  been 
increaued,  I  sKall  prHSPiit  tliB  matter- hero  in  houh*  dE^tail. 

The  spinal  cord  is  supplied  with  blood  by  brancLea  from  the 
vertebral,  ascending  cervii-al,  and  Biiperior  intcreoitCal  ArteneA 
above,  and  by  the  doraal  intoroostal,  tinnbar,  and  sarral  art^riea 
below.     Th«eo  send  off  small  braactte»  which  enter  the  spinal  caual 
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through  the  foromeu  magimiu  i^ove  and  the  Liit«rvert«brHt  ftira* 
iniiiaat  thuHiilfis;  thfy  [lit'ii'i-  t.h«  rlura  iiiatpr  and  are  distributed 
on  the  pia  niat«'r  and  in  the  cord.  The  arteries  that  tlius  supply 
the  cord  aro  these : 


Prlmwr  Arierirn, 


Aalerinr  *pln>l. 
PUBCwior  aptaml. 

LUoral  iplB^. 

LAtdTJil  iplnaL 
LAlaral  ■pinal. 


V«riel>nil  (from  acibela*,]. 

V«rc«tiriU. 

V»pl*br«l , 

jUcuiiiUnic  corrlcAl    (mm    siib- 

Superior  lohsroMUU  (troni  sub- 

Tbumcli;    IntercMUl     (trnm 

aorrni. 
LumtNtr  litvrta). 
liaf«nl  aacral  ifroni    lr>t.   iliiM.-) 


Ktiilli'g  <■> 


Jcolrtiar  taetUtu  aiibial  artery. 


ADtrMor  fttid   pMteflor  ^Itul 

rout  arltvlm 
Anif-rlor  adi)   jtivsl^ar  erduU 

niot  iirct-rivm. 
Anii^rior   and   pMUrlor   spinal 

TLwt  artoriai. 
Anterior   and   poacerlar  npinal 

rucA  srtedaML. 


Th«  anterior  spinal  arteries  are  branches  of  the  vertehrals. 
They  unite  to  form  the  anterior  median  art4»iy.  which  miis  down 
the  whole  length  of  the  coid,  receiving  re'eiiforceuieiita  from  rJie 
latE'ral  artfrifs  (Fig.  114),  Thi-  iintfriur  Afnu-il  artieries  themselves 
uourish  only  a  few  npfier  .spgnipiits  of  tlie  eoni.  The  anterior 
median  artery  is  not,  as  has  beou  taught,  a  true  prolongation  of  the 
anterior  spinals,  but  is  really  made  up  by  the  lateral  spiualw.  In 
(rt.hdr  words,  the  vertebral  artory  Uirough  its  branehcs  noiirislies 
only  the  upiier  cervical  region  of  the  cord.  The  jmst'-rUir  xyhinl 
arteries  are  «iiialler  than  the  anterior  and  unite  on  the  posterior 
surface  of  the  ford.  They  do  not  eontiuuo  down  as  a  pustetior 
median  artery — there  is  no  siuh  aiVry;  but  thfy  help  to  form  two 
plexuses  on  the  postero-Iateral  surfaces  of  th<f  cord. 

The  Jafrrtii  Hjniml  artoriea  art-  derivi'd  fi-om  lu-anehes  of  the  sub- 
clavian arteiy  aa  far  down  as  the  seeond  dtirsal  root;  below  this 
point  by  the  thoraeie  and  ahdomiua!  aorta  and  the  internal  iliac. 
It  IS  an  interesting  fact  that  at  or  a  little  bflow  the  point  where  the 
blood  Hupply  C'hangeu  from  the  subclaviau  above  tho  heart  to  the 
aorta  below,  jiathologieal  disturbances  frequently  ocnir  (transverse 
myelitis). 

^niit  Artfricji. — The  latCTfll  Bpinal  arteries,  after  they  eiitPr  tJie 
spinal  ranal,  are  called  the  root  arteries.  They  pierce  the  dma 
mater  and  pass,  some  aloni*-  the  posterior  and  some  along  the  an- 
terior roots,  to  the  cord.  There  are  about  eiylit  anterior-root 
arterieti  (Hve  to  ten)  and  about  sixteen  pos'ti'iior-root  arteries  (see 
Figs.  114,  115).  The  anterior  arteries  are  twice  as  largo  (one  milli- 
metre  iu  dianiote:r)  and  one-half  as  numerous  as  the  poBH-rior.  The 
root  arteries  of  the  rervical  region  iire  rather  the  more  nuinerouB. 
Thert'  is  a  large  and  lonstaiit  anttrior-root  artery  in  the  dorso- 
lumliar  region.  The  last  two  luniljar,  the  fivR  naeral  nerves,  and 
the  unpaired  <'occygeal  nerve  when  it  existB.  are  accompanied  by 
small  root  arteries  which  do  not  reai-h  uji  to  the  eord  itself.  The 
lower  part  of  the  spinal  cord  is  supplied  by  large  root  arterica  from 
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The  Plfxvses. — The  anterior  root  arteries  pass  to  the  anterior 
median  fissure,  and  then  divide,  partly  to  form  the  anterior  median 
artery  and  partly  to  form  a  rich  jilexiis  between  the  anterior  roots ; 
this  is  called  the  anterior  arterial  plexus.  The  i)osterioT  root  arte- 
ries subdivide  before  they  reach  the  cord,  and  send  twigs  to  its  lat- 
eral and  posterior  surfaces  which  form  the  jiosfero-ltiteml  arterial 
plexus.  The  poBterior-root  arteries  do  not  anastomose  to  any.  ex- 
tent with  each  other  or  form  a  posterior  spinal  artery,  as  is  done  by 
the  anterior-root  arteries.  There  are  therefore  three  relatively  in- 
dependent arterial  plexuses:  the  anterior  plexus,  the  two  postero- 
lateral plexuses. 

Veins. — The  veins  of  the  spinal  canal  outside  tiie  dura  mater 
have  valves,  those  within  it  have  none.  The  veins  reach  the  pia 
mater  and  rard  by  passing  along  the  nerve  roots.  Hence  we  have 
anterior  and  posterior  I'oot  veins,  con-esponding  to  the  root  arteries, 
but  more  numerous,  there  being  a  total  of  forty  or  fifty.     The  an- 


Fto.  I1S<— Abtkbial  Bupplt  ov  Cobd.    r.a..  Anterior  root  Artery,  r.p.,  posterior  root 
■Ttery;  tr.a.,  anterior  plexu»;  ir.p.  and  tr.pl.,  posterior  and  lattrsl  iilexuses  (.Kadj^l)- 

terior-root  veins  are  more  nvimerous  than  the  posterior,  but  smaller 
(twenty-five  to  twentj').  The  veinH  are  a  little  larger  than  the 
arteries,  the  anterior  veins  being  one-lialf  to  one  millimetre,  the 
posterior  one  and  one-half  to  two  millimetres,  in  diameter. 

Thus  we  see  that  the  posterior  surface  of  the  cord  has  more  and 
smaller  arteries,  fewer  hut  larger  veins.  The  posterior  surface  is 
on  the  whole  more  richly  supplied  with  veins,  the  anterior  surface 
with  arteries.     The  lateral  surfaces  arf  the  least  vascular. 


Anterior  rout  arturiea. 
Anterior  root  veins. . . 
Posterior  root  urteries 
Posterior  root  veins. . . 


Nimilii-r. 


Size. 


5  to  !l) 

1    nmi. 

25  to  30 

i  to  1    mm. 

16 

i  mm. 

30  to  2.1 

li  to  2    mm. 

Vessels  of  flu'-  Curd  Siihstann:. — The  cord  is  siippi)lied  by  (1) 
central  arteries  which  are  branches  of  the  anterior  median,  and  by 
(2)  peripheral  arteries  wliicli  come  from  the  jilexuses  on  the  pia 
mater.  These  two  systems  have  been  called  also  tlie  centrifugal 
and  centripetal  respectively.  Tliey  are  not  absolutely  indejiendent, 
bat  are  in  a  good  measure  so.     The  central  arteries  nourish  cliiefly 
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the  gray  matter,  the  peripheral  arteries  the  white.  Both  ^sterns 
are  made  up  of  "  end  arteries,"  t.e.,  they  do  not  anaBtomose  with  each 
other.  Neither  the  central  nor  the  peripheral  arteries  are  dis- 
tributed in  accordance  with  anatomical  relations  or  physiolc^ical 
functions.  Each  cell  group,  for  example,  has  a  vascular  supply 
from  several  sources. 

The  central  arteries  are  given  off  from  the  branches  of  the  an- 
terior, median  at  the  bottom  of  the  median  fissure  and  number 
about  two  hundred,  each  spinal  segment  having  six  or  seven.  The 
accompanying  central  veins  are  small  and  their  total  capacity  is  less 
than  that  of  the  arteries,  so  that  the  central  arterial  pressure  must 
be  high,  on  account  of  the  poor  venous  outlet  (Kadyi).  Some  of 
the  blood  escapes  by  the  peripheral  veins. 

The  j^rtpheral  arteries  pass  into  the  spinal  cord  for  the  most 
part  along  the  various  connective-tissue  septa.  There  they  branch 
and  supply  chiefly  the  white  matter.  They  supply  the  apex  and 
some  of  tlie  deeper  substance  of  the  posterior  horns  and  Clark's 
columns.  The  arteries  of  the  posterior  septum  are  the  largest  and 
most  numerous,  often  reaching  to  the  gray  commissure.  The 
peripheral  arteries  are  smaller  than  the  corresponding  veins  (0.04  to 
0. 2  mm. ) .  The  relation  is  just  the  reverse,  therefore,  of  that  of  the 
central  arteries  and  veins.  The  peripheral  arteries  are  small,  and 
after  passing  into  the  cord  branch  into  minute  vessels  which  pass 
up  and  down  and  soon  become  capillaries.  The  central  arteries, 
on  the  other  hand,  continue  large,  and  run  up  and  down  some  dis- 
tance before  they  are  subdivided  into  capillaries. 

To  siiin  up :  The  arteries  predominate  in  total  capacity  in  the 
atiterior  plexus  and  central  arteries;  the  veins  in  Uie  posterior 
plexuses  and  peripheral  vessels.  The  central  arteries  are  larger  and 
longer  than  the  peripheral.  Hence  the  blood  circulates  more 
quickly  and  under  greater  pressure  in  the  central  gray  of  the  cord. 
Conditions  of  enfeebled  circulation  would  afFe<*t  the  praterior  col- 
umns and  roots  more  than  the  anterior  and  central  parts  of  the 
coi-d. 


CHAPTER   XII. 
THE  DISEASES   OF  THE   SPINAL  COBD. 

There  are  about  thirty  diseases  which  may  be  classified  as  be- 
longing to  the  spinal  cord.  Most  of  these  are  organic  in  character 
and  come  under  the  head  of  inflammatory  and  degenerative  or  sys- 
tem diseases.  Functional  disorders  referable  to  the  cord  alone  are 
rare;  while  of  organic  diseases,  those  that  result  from  injury  and 
inflammation  are  the  most  common. 

Etioloyy. — The  causes  of  spinal-cord  diseases  can  nearly  all  be 
formulated  under  the  heads  of  injury,  exposure,  poisons,  autotox- 
ieinias,  infections,  and  excessive  functioning.  Persons  of  middle 
life  are  the  most  predisposed,  while  heredity  does  not  play  an  im- 
portant part. 

Sijm-jitoms. — The  symptoms  of  all  disorders  of  the  nervous  cen- 
tres can  be  included  under  the  heads  of  those  of  irritation,  depres- 
sion, and  perversion.  The  principal  irritative  symptoms  in  spinal- 
cord  disease  are  pains  and  pareesthesias  of  the  back  and  limbs, 
hyperaesthesia  and  feelings  of  constriction  around  the  waist,  rigidity, 
spasms,  exaggerated  reflexes,  and  irritability  of  the  visceral  and 
vascular  functions.  The  principal  symptoms  of  depression  and 
destruction  are  anaesthesia,  ataxia,  paralysis,  wasting,  and  loss  of 
power  over  visceral  centres.  The  common  form  of  paralysis  in 
spiual-cord  disease  is  paraplegia,  in  brain  disease  hemiplegia,  in 
multiple  neuritis  quadruplegia.  Symptoms  of  irritation  and  de- 
pression often  accompany  each  other.  The  more  superficial  and 
meningeal  the  disease,  the  more  are  the  symptoms  irritative;  the 
more  central  and  jnyelonic  the  trouble,  the  less  the  irritation  and 
the  more  the  paralysis  and  visceral  distiu-bance.  Thus  meningitis, 
meningeal  tumors,  and  hemorrhages  are  extremely  painful;  while 
central  myelitis  is  almost  painless. 

Piit/iohf/t/. — Inflammations  of  the  meninges  of  the  cord  are  not 
rare;  the  opposite  is  true  of  primary  inflammations  of  the  cord 
itself.  As  will  be  shown  later,  most  of  the  diseases  that  used  to 
be  called  chronic  niyplitis  are  secondary  to  injuries  and  softenings. 
Degenerative  diseases  of  the  cord,  which  include  such  affections  as 
locomotor  ataxia  and  progressive  muscular  atrophy,  used  to  be  called 


THE   DISEASES  OV  THE  SPINAL  CORD.  386 

"  system  diseaBes, "  because  they  affeowd  certain  long-fibre  tracts  or 
BVbtems  of  ceil  groups.  Tbe  name  implies  restrictions  vhich  are 
uot  JusTilied  in  fact,  and  it  can  be  retained  only  as  a  matter  of 
conveiiiii-nee.  Sei.'oudary  degenerations  alone  are  always  systemic. 
The  cord  is  relatively  free  from  abscesses,  hemorrhages,  and  tumors. 

Diagnosis. — In  making  a  diagnosis  of  spinal-cord  diseases,  one 
is  most  helped  by  a  thorough  knowledge  of  the  cord  functions.  In 
no  part  of  the  economy  do  physiology  and  anatomy  point  out  more 
clearly  the  path  to  the  clinician. 

Prugiiosin. — The  spinal-cord  tissue  ouce  destroyed  can  never  be 
renewed,  or  only  to  a  limited  extent,  and  that  as  regards  the  uerve 
fibres,  not  the  cells.  It  has  considerable  power  of  adjusting  itself 
to  damage ;  but,  on  the  other  hand,  serious  injury  is  likely  to  extend 
by  the  process  of  secondary  degeneration.  Function^  diseases, 
vascular  and  nutritive  distxurbances,  of  the  cord  can  never  be  bo 
severe  or  chronic  as  to  exclude  the  possibility  of  recovery. 

The  special  diseases  of  the  spinal  cord  are  the  following : 

1.  Mulformatiom :  Myelocele,  meningo-myelocele  (spina  bifida), 
meningocele,  heteropia,  amyelia,  niicroniyelia,  macromyelia,  double 
cord. 

2.  Vascular  jyisordera :  Ansemia,  hyperaemia,  hemorrhage,  end- 
arteritis with  aneurism,  embolism  or  thrombosis,  cedema.  Seeond- 
ari/  to  these  conditions  are  unficnhujs  and  srteroHut. 

3.  Iiiflaminatlona :  Meningitis,  myelitis,  abscess.  Secondarily, 
softenings,  sclerosis. 

4.  Jh-iffiifratiiini!:  Primary:  locomotor  ataxia,  combined  sclero- 
ses, hereditary  scleroses,  progressive  mustular  atrophy,  and  allied 
types. 

r>.  TutH'tritfosin  :  Miliary  and  solitary. 

fi.  Si/philix:  tJumma,  meningo-myelitis,  vascular  disease. 

7.  I'inti'ir.t. 

8.  J''iini-f.loH'it  and  ti/j-ii:  dixordcru. 


.MALFOHMATIOXM. 
SptXA    UlFri)A   (KlIACI[IHl!KISIH    I'oHTEniOR), 

Spina  biHda  is  a  congenital  lieriiia  of  tlit;  spinal  membranes,  and 
sometimes  of  the  cord,  through  a  cleft  iu  the  vertebra  caused  by 
absence  of  the  vertebral  arches.  It  is  really  a  malformation  of  the 
vertebral  canal  rather  than  of  the  cord. 

Ktloloffij. — The  condition  is  not  very  rare,  alx>ut  1  child  in  1,200 
(French  statistics)  being  affected.      It  is  often  associated  with  hy- 
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drocephalus  or  with  some  other  defect  in  development,  such  aa 
ventral  hernia,  imperforate  anua  or  pharynx.  Hereditary  influence 
is  sometimes  a  factor.  It  is  a  true  developmental  defect,  and  is  not 
due  to  a  primary  dropsy  of  the  cord,  as  was  once  taught.  It  occurs 
rather  oftener  in  females. 

Forms.  —  There  are  three  varieties  described; 

1.  Spinal  meningocele  is  a  condition  in  which  the  spinal  mem- 
branes alone  protrude  into  the  sac. 

2.  Spinal  meningo-myelocele  is  a  form  in  which  the  membranes 
and  cord  both  protrude. 

3.  Syringo-myelocele  (hydrorrhaehis  interna)  is  a  form  in  which 
the  fluid  is  in  the  central  spinal  canal,  and  the  inner  lining  of  the 
sac  is  formed  by  the  meninges  and  thinned-out  spinal  cord. 


a  bcd 


a  bca 


O'bCA 


■      a  a       a  a      a 

Flo.  lis.— MEKiNaoOBLX.       UEini'oO'MTn.ociLE.        8TRn«H>-MrsL0Cii.E. 
walls;  b,  cord;  c,  membrant^. 


a.  Vertebral 


Anatomy. — The  first  two  forms  are  the  most  common  and  are 
called  hydrorrhaehis  externa.  The  fluid  here  lies  in  the  subarach- 
noid sai",  and  hence  the  wall  of  the  protruding  cyst  is  lined  with  the 
dura  and  arachnoid.  The  nerves  and  cord  protrude  into  the  sac  in 
two-thirds  of  the  cases  (forming  a  meningo-myelocele),  but  in  some 
of  these  only  a  few  nerves  are  found.  These  structures,  when  pres- 
ent in  the  sac,  as  in  meningo-myelocele,  lie  on  its  jmsff-hr  and 
mnU<m  siirfiire.  They  are  attached  to  and  form  part  of  the  wall. 
The  spinal  nerves  therefore  start  from  the  wall  of  the  sac  and  go 
back  into  the  vertebral  canal.  The  tumor  contains  cerebro-spinal 
fluid,  and  occasionally  connective  tissue  and  fat  (Fig.  IIG).  The 
external  surface  is  often  red  and  smooth,  and  there  is  sometimes  a 
depression  on  its  median  surface  where  the  cord  ia  attiiclied. 

Symptoms. — Spinal  bifida  occurs  almost  always  in  the  lumbar 
and  sacral  region,  the  reason  Vieing  that  the  laniinn;  here  are  the 
last  to  solidify.      Usually  but  two  or  three  vertebrie  are  involved. 
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The  t'lmor  varies  "in  siie  from  3  cm.  (oM  iooh)  to  IS  cm.  (six 
inrhcii)  iu  diataeter,  and  may  havo  a  broad  bam  or  be  pedunculated. 
The  outer  akin  ia  often  glossy,  or  tough,  thickened,  or  nicerated 
(Fig.  117). 

Children  with  spina  bifida  are  ^isuall}-  feeble,  badly  nourished, 
and  poorly  developed  montally.  Paraplegia  occurs  in  half  tiie 
esMS,  sometimes  with  anesthesia  and  iuTolvement  of  th«  sphinc- 
ters.    Talipes  cRcura  riuite  often. 

7ho  j'roynasig  js  grave.  Most  subjects  die  uhIpsb  treatment  ia 
appliud,  and  even  then  the  prospvi't  is  not  very  good.  The  pro^uoiiis 
is  best  for  meningocele. 

The  dui'jnusU  is  easy.  It  ia  generally 
only  npcruSKary  tu  exclude  cougeiiital 
tuniora  whitrh  happen  to  be  located  in  the 
luuibo-aacral  region.  The  most  impoi-t- 
ant  quention  to  decide  is  whether  the  cord 
and  nerves  are  pi-esent  in  the  Rac.  This 
may  be  assumed  as  probable  if  there  is 
murh  paraplegia,  antentheHia,  anil  Hphiu«- 
ter  trouble,  and  if  thera  is  a  depression  on 
the  un?dian  external  surface.  The  intro- 
duction of  an  in^iulated  needle  connected 
with  an  electric  buttery  may  be  tried. 

The  tn-utmnii  ia  strictly  surgical,  and 
then  is  of  avail  only  iu  mening(K'*.'Ie.  At 
present,  injections  of  Morton's  fluid 
(iodine,  gr.  x. ;  potas.  iodid.,  gr.  xxx.; 
glyf*riii,  I  i.  TJo*,  3  i.)  seem  to  Iw 
most  successful.  These  injeetiuns  should  be  made  in  the  lateral 
portion  of  the  sac,  and  the  child  should  be  kept  on  the  bank. 
Puncture  and  withdraival  of  fluid  with  conipreadion  is  not  a  ju^tifla- 
Ue  operation.  Ligaturing  or  upeniug  and  excising  of  the  snc  are 
daiigenniH,  eepwially  if,  as  is  often  the  case,  part  of  the  cord  and 
nerves  lie  in  the  sac.  In  recent  years,  surgical  results  have  Ix-cn 
more  favorable  and  warrant  st^rious  consideration,  ^o  surgical 
treatment  should  lie  attempted,  however,  nntil  two  or  three  months 
after  Lirth. 

HKTKKoriA  iH  a  rare  mairorniatian  in  which  iiuu^esof  gray  mat- 
ter are  found  iu  abnormal  situations.  A  false  hetetopia  may  be 
caused  (Van  Gie^ou)  by  manipulation  of  the  cord  in  its  removal 
after  death.  The  displaced  masses  consist  of  nerve  cells  or  neu- 
roglia. 

Amvelia  or  absence  of  the  spinal  cord  can  exist  only  when  the 
brain  is  absent  ^  but  absence  of  the  brain  may  occur  without  absence 
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of  the  cord.  In  amyelia  the  spinal  nerves  are  usually  present. 
Amyeiic  monsters  cannot  live. 

DouBLK  CoKD  ia  a  very  rare  defect  and  involves  only  part  of  the 
cord  except  in  cases  in  which  there  is  a  double  vertebral  canal. 

Double  central  canal  is  not  rare.  It  usually  involves  only  a 
pail  of  the  cord.     The  two  canals  are  side  by  side. 

Asymmetry  of  the  cord,  usually  due  to  abnormality  in  the 
course  of  the  pyramiiial  tracts,  is  not  extremely  rare. 

SPLiTTixa  OF  THE  COKD  and  defects  in  development  at  special 
levels  are  occasionally  observed. 

Mjcromyelia  is  a  condition  in  which  the  spinal  cord  is  abnor- 
mally short  or  small  in  size,  and  is  not  a  very  rare  anomaly.  The 
normal  adult  cord  has  a  diameter  in  its  various  parts  of  6  to  9  mm. 
(dorsal),  8  to  11  mm.  (upper  cervical),  15  mm.  (cervical  swelling), 
and  12  mm.  (lumbar). 

SPINAL  HEMORRHAGE   {SPINAL  APOPLEXY). 

This  general  name  may  be  given  to  (1)  spinal  meningeal  hem- 
orrhage or  hfematorrhachis,  and  (2)  hemorrhage  into  the  cord 
substance,  or  hfematomyelia. 

1.  Spinal  heninqbal  hemokrhaqb  is  far  the  most  common 
form.  It  may  be  outside  or  inaide  of  the  dura,  the  former  being 
rather  oftener  seen. 

IStiology. — It  occurs  in  newly  bom  children  and  in  adults,  and 
is  more  common  in  men  than  in  women.  Injuries,  falls,  fractures 
of  the  spine  are  the  most  frequent  exciting  causes.  Severe  convul- 
sions from  epilepsy,  eclampsia,  tetanus,  chorea,  or  strychnine  may 
be  a  cause,  also  severe  muscular  exertion.  Purpura  and  the  blood 
states  following  malignant  infectious  fevers,  bursting  of  an  aortic 
or  vertebral  aneurism,  and  cerebro-spinal  meningitis  are  rare  causes. 

Symjdoms.  —In  small  hemorrhages  there  may  be  uo  symptoms. 
In  large  effusions  there  are  sudden,  very  severe  pains  in  the  back, 
extending  into  the  limbs,  numbness,  tingling,  hyperesthesia,  and 
muscular  spasm,  especially  of  the  back  muscles.  Later  there  may 
be  weakness  or  paralysis  and  anaesthesia,  with  disorder  of  the  vis- 
ceral centres.  The  symptoms  reach  their  height  usually  in  a  few 
hours.  Then  amelioration  may  occur,  followed  by  slow  recovery 
or  with  symptoms  of  chronic  meningitis.  Rarely  death  occurs 
early  from  exhaustion. 

Diagnosis A  history  of  injury  or  childbirth,  sudden  onset  of 

attack,  with  symptoms  of  pain  and  irritation  which  rather  rapidly 
subside,  point  to  extradural  hemorrhage.  In  haematomyelia  there 
are  less  pain  and  irritation,  but  more  profound  paralysis  and  anaes- 
thesia.    The  same  is  true  of  crush  of  the  cord  from  fracture  or  dis- 
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location.  In  tetanus  there  ia  a  slower  development  of  the  symp- 
toms, and  trismus  is  present. 

The  i/roguosls  is  grave  in  severe  cases,  but  if  the  patient  survives 
three  or  four  days  the  prospect  of  partial  or  nearly  complete  recov- 
ery is  good. 

The  treatnmit  ia  perfect  rest  in  bed  and  the  administration  of 
remedies  to  move  the  bowels  and  relieve  pain;  leeches  and  other 
local  apiilieations  are  of  doubtful  vahie.  It  is  of  no  use  to  give 
styptics  except  in  purpura,  when  mineral  aoids  or  chloride  of  cal- 
cium may  be  tried.  Later,  one  may  give  iodide  and  mercury  and 
use  blisters  to  the  back. 

2.  Hkmokkiiaok  into  thk  Substance  of  the  Cord  {H-kmato- 
mvrlia) — Et'nilinift. — The  condition  is  not  very  rare.  It  may  be 
primary  from  disease  of  the  blood-vessels  or  purpura  haemorrhagica; 
or  it  may  be  secondary  to  myelitis  and  tumors.  Primary  hemor- 
rhage occurs  sometimes  in  infancy,  but  usually  in  males  between 
the  twentietli  and  fortieth  year.  Injuries,  overexertion,  exposure, 
excessive  coitus  (Gowers),  syphilitic  disease  of  the  blood-vessels, 
and  convulsions  are  causes.  The  disease  sometimes  occurs  in  old 
people  with  degenerated  arteries,  which  break  and  lead  to  a  spinal 
apoplexy,  just  as  occurs  in  the  brain. 

The  tfymptoms  develop  rapidly,  with  at  first  feelings  of  numb- 
ness or  weakness  for  one  or  two  hours  or  longer.  Then  there 
is  a  sudden  paraplegia,  with  anaesthesia  or  ataxia  or  both.  The 
sphincters  may  be  paralyzed;  the  urine  has  to  be  drawn.  The  re- 
flexes may  be  abolished  at  first,  but  soon  return  and  become  exag- 
gerated. There  is  considerable  pain  in  the  back.  If  the  lesion  is 
high  up,  the  arms  and  thorax  are  involved.  The  acute  symptoms 
begin  usually  to  subside  at  the  end  of  seven  to  ten  days  and  the 
disease  takes  the  character  of  a  chronic  myelitis.  If  improvement 
does  not  occur,  evidences  of  acute  myelitis  appear  and  the  patient 
dies. 

Fiitholmjy. — The  vessels  involved  are  the  central  arteries,  which 
supply  the  gray  matter  and  are  under  relatively  high  pressure. 
The  rupture  of  the  vessel,  when  due  to  disease,  is  caused  by  a  fatty 
degeneration  of  the  coats  or  syphilitic  endarteritis;  miliary  aneu- 
risms, such  as  are  found  in  the  brain,  rarely  develop  in  the  cord. 
Hemorrhage  often  precedes  or  begins  a  myelitis,  of  which  it  may 
he  the  cause  or  the  result.  The  clot  may  be  absorbed,  leaving  a 
cavity  as  in  the  brain;  or  the  broken-down  tissue  may  become  the 
ccntrt'  of  a  myelitic  focus.  The  hemorrhage  is  usually  single,  but 
there  may  be  several.  Multiple  capillary  hemorrhages  occur,  but 
usually  only  from  asphyxia  and  convulsions.     It  is  possible  that 
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some  of  the  cases  of  diK«enj  mated  myelttu  (X-curriog  after  iniev* 
tJons  fevers  start  from  small  hemorrhages.  HeiiiotThage  Bometimes 
results  from  the  invasion  of  the  cord  by  a  new  growth,  as  in  syringo- 
inydia. 

JMnynons. — Tlie  points  to  be  noted  are  the  sudden  onset  without 
long  preniuuitory  t(yiii|>Loius,  and  the  abseiiire  of  fever  followed  later 
by  iji-adual  iiii]iroveuient.  The  disease  is  oft^n  mistaken  for  acute 
{irimary  myelitis,  which  does  in  faet  often  follow  it.  Meningeal 
hemorrliaf'e  is  more  {lainful,  and  Lherti  is  less  panilysis,  more 
spasm,  and  a  more  eomplete  reeovery  later. 

I'rwjnusif. — This  Js  oft^n  serious  as  i-enards  life,  aud  always 
serious  as  regards  health.  It  depends  on  the  extent  and  seat  of  the 
hemorrhages.  Porsal  hemorrhages  are  more  favorable,  cervieal  tJie 
least. 

Trvatrn^it. — Absolute  lest,  ice  bags  to  the  spine,  and  small 
doses  of  aconite  given  early  nvi'  all  that  can  be  tried,  except  the  use 
of  symptomatic  remeilies.  Treatment  loust  be  applied '  at  once. 
The  Iatr>  treatment  is  the  same  ha  that  for  myolitis. 


THE  CAISSON  DISEASK  (DIVEK'S  PARALYSIS). 

The  raissnn  disi-ase  is  the  name  given  to  a  more  or  less  complete 
paraplegia  which  oci'iirs  in  perwms  who  work  in  caissons  or  diving- 
bells,  and  which  is  brought  about  by  the  sudden  return  from  a  con- 
densed air  to  tlie  normal  atmosphere. 

A't!i./orji/. — Persons  employed  in  raissons  or  bells  work  usually 
under  a  pressure  of  from  onr  to  four  atmospheres,  which  means  a 
pressure  of  from  fifteen  to  fifty  ]H)ninls  t«  the  square  inch.  Aeci- 
dents  rarely  if  ever  occur  when  the  pressure  is  not  over  one  atmos- 
phere, aud  thuy  arv  also  nire  if  the  person  has  not  been  subjected 
,  to  the  pressure  tor  at  least  an  hour,  different  persons  vary  in 
susceptibility  Co  the  effects  of  this  change  in  the  atmospherie  pres- 
sure, and  IhuHf  unused  to  tht>  work  are  more  liable  to  be  attac^ked. 
Naturally  the  disease  is  seen  only  in  men,  and  during  the  working 
period  of  life. 

Tftt:  tifniptotttg  set  in  usually  very  soon  after  the  patient  has 
come  out  from  the  (taissoii,  but  they  inuy  iiii  delayctl  for  half  an 
hour  or  more.  They  consist  of  intense  neuralgic  ]>ainB  in  the  lower 
extremities,  often  alTeeling  cKpecially  the  joints.  There  is  at  tlie  same 
time  e|)igastri(:  j^aiu.  Nausea  and  vuuiitiug  and  weakness  in  the 
loww  limbs,  amounting  in  some  eases  to  absolute  paralysis,  very 
soon  appear.  There  may  be  headache,  dizziness,  and  sometimes  even 
coma.     If  the  paralysis  is  considerable,  it  is  usually  accompanied 
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'by  aotutliesia.  Disturbauces  in  tli«  sphiucters,  with  retention  of 
UTine  and  cotu)ti]tation,  may  also  be  prpsent.  The  symptoms  vary 
very  iiiiK'h  in  severity,  from  pain,  weakness  in  tlio  legs,  and  nauBCHj 
iij)  U<  £i-ijjhtful  iiciinilgio  atuu;ks  anil  cmnplt-te  paralysis,  iitut<ir  and 
iwiisory.  The  upi^r  liiubes  are  rarely  .iffected.  In  a  few  instance* 
hemiplegia,  bowover,  has  beeiQ  observed.  The  disease  lasts  from 
a  few  hours  up  to  several  weeks.  Death  occurs  iu  »om<^  of  th*-vftry 
Bevere  rasPs.  Thfi  Hympumis  haviiijj  rpai-hed  tlifirclimax  gradually 
ameliorate,  and  a  complete  cute  is  not  infrequent.  In  some  in- 
stanciM,  however,  the  patient  is  left  with  a  permaueut  paraplegia 
and  tlio  ordiuaiy  symptoms  of  a  transverse  myelitis. 

I'othntwjri.  —  When  tlie  patient  ia  UDiler  atmoapherie  pressure  in 
the  caisson,  the  bluod  is  driven  from  the  suifnee  of  the  body,  and 
the  internal  viat-era,  im-ludiug  the  brain  and  corJ,  ai-e  conjiested. 
Thft  .Huddeu  ohange  from  the  abnormal  to  lunnjal  jiressurt-  jirmhu-ea 
a  rapid  flow  of  bhuwl  from  the  internal  orj^ans  to  the  jwriphery. 
The  viscera  not  incloseil  in  bony  cavilics  are  enabled  to  relieve  them- 
selves of  this  uongesiioti  witliout  much  harm,  hut  the  circulatiun  in 
the  btaiu  and  spinal  cord  is  less  elastie;  that  in  the  spinal  cord  being 
less  evon  than  that  iu  the  brain.  Th*^  retsult  ia  that  cou^Ktions  aud 
amall  hemorrhages  ensue,  produi^iug  a  destruction  of  the  nerve  tis- 
sue. In  other  cases  there  seems  to  be  a  blockin>,'  up  of  some  (if  the 
siiiall  vessels,  witli  ronsetiueiit  softening  of  different  portions  cf 
the  cold  and  to  a  less  extent  of  the  brain.  It  ia  siipposml  that  one 
element  in  producing  the  morbid  phenomena  is  the  escape  of  t>xyg»^ 
and  carbonio-anid  gas  from  the  bloorl  into  the  tissues  or  into  the 
blood-vessels.  This  mechimism,  however,  has  not  ber-n  proven.  It 
will  Vie  seen,  however,  that  on  the  whole  the  sudden  change  in  at- 
mospheric  pressure  leads  to  vascular  disturbnn<.'es  with  rupture  or 
obliteration  of  blood-vessels,  with  consequent  destruction  ami  ne- 
crosis of  tissue.  Pollowing  this  is  a  reactive  inflammation  pro- 
ducint;  the  iihenoniena  of  an  ortlinary  acnte  myelitis. 

Thetvfttmrnt  is  largely  prophy  Uurtie.  The  workmen  euj^ged  hi 
the  occupation  should  be  carefully  selected  and  should  accustom 
themselvKt  to  their  work.  They  should  spend  a  longer  time  in  com* 
iuR  uut  of  the  caisson.  If  symptoms  supervene,  it  is  recommended 
that  ihey  he  put  back  under  a  sliglit  atmiK-tpherit;  prcHsuri-  at  on^'O 
until  thfse  i^ymptoms  disappear.  ^Mien  the  disease  has  developed, 
it  can  be  treated  only  by  symptomatic  remedies.  The  patient  should 
be  kept  quiet  and  given,  if  necessaiy,  hypodcnuics  of  morphine. 
Dr.  .\.  H.  Smith  recommends  the  use  of  ergot.  Later  on,  the  vari- 
ous neural^c  and  paralytic,  symptoms  may  be  treated  on  the  same 
principles  as  thusti  employed  iii  uiyi'litis. 
16 
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SPINAL  HYPEREMIA,  ACUTE  AND  CHRONIC. 

Etiology. — Acute  spinal  hyperseiiiia  is  produced  by  sexual  ex- 
cessea,  violent  physical  exertion,  suppression  of  menstrual  dis- 
charges, and  certain  poisons  like  strychnine.  It  occurs  also  in  the 
tirst  stage  of  acute  inflammatuty  diseases. 

Chronic  spinal  hyperaemia  is,  so  far  as  is  absolutely  known,  a 
very  rare  nondition.  Chronic  hyperEemia  of  the  membranes  may  be 
the  residuum  of  a  meningitis  or  of  injury,  and  these  are  probably 
the  most  common  causes.  As  to  the  causes  of  the  chronic  byper- 
aemia  of  the  cord  substance  itself  independent  of  other  diseases,  we 
can  say  notliing  definitely. 

The  symptoms  of  acute  spinal  hyperEemia  are  feelings  of  heavi- 
ness and  weight  in  the  limbs  and  around  the  loins,  numbness,  creep- 
ing sensations  and  actual  neuralgic  pains,  weakness  of  the  lower 
limbs,  with  twitchings  of  the  muscles.  There  may  be  also  some 
disturbances  in  the  sphincters,  though  of  this  one  can  speak  less  cer- 
tainly. The  symptoms  are  nearly  always  confined  chiefly  to  the  lower 
limbs.  The  statement  that  they  are  increased  by  lying  on  the  back 
and  ameliorated  by  lying  on  the  face  is  not  always  true,  since  pos- 
ture, unless  greatly  prolonged,  influences  but  very  slightly,  if  at  all, 
the  cii'CulatioD  in  the  spinal  cord. 

The  symptoms  of  chronic  spinal  hypersemia,  when  this  hyper- 
semia  involves  the  meninges  chiefly,  are  probably  somewhat  identi- 
cal with  those  of  spinal  irritation.  They  will  be  described  under 
that  head. 

Pathology. — The  circulation  of  the  blood  in  the  spinal  curd,  as 
has  been  shown  in  the  article  on  anatomy,  is  one  wiiich  it  ia  difficult 
to  disturb,  but  which,  once  disturbed,  is  rather  slow  in  being  brought 
back  to  its  normal  condition.  Thus  violent  activity  of  the  heart 
and  gi'cat  increase  in  the  arterial  pressure,  and  the  opposite  condi- 
tions of  weakened  heart  and  lowered  arterial  tension,  appear  but  lit- 
tle to  modify  the  spinal  functions.  Hence  it  is  unlikely  that  the 
large  number  of  clinical  symptoms  that  have  at  times  been  attrib- 
uted to  hypereeuiia  of  the  spinal  cord,  or  rather  to  disturbances  in  the 
circulation  of  the  spinal  cord,  have  really  been  due  to  that  cause. 

Treatment. — The  treatment  of  spinal  hypora^mia  consists  in  the 
application  of  cups  to  the  back,  quiet  in  the  horizontal  position, 
preferably  upon  the  side  or  face,  ice  and  counter-irritants  to  the 
spine,  morphine  and  bromides  internally.  In  the  more  chronic 
cases  muriate  of  ammonium,  iodide  of  potassium,  and  the  galvanic 
current  may  be  used.  The  use  of  ergot,  which  has  been  recom- 
mended, in  my  experience  has  been  found  of  little  or  no  value. 
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IjPlNAL  ANEMIA. 

Even  less  ia  kiiowu  iu  tegani  to  the  etiology  and  symptomatology 
of  spinal  auaemin  than  of  spinal  by|>Gi-n>UHR.  Undoubtedly  severe 
hemnn-hages  or  diari-lia'al  dist-Imrgffl,  and  an  aortic  obsiruirtioii 
which  cutd  off  tin-  triri-ulation  of  the  blood  fitjiii  the  spinal  cord,  will 
produce  a  spinal  aui^iiiiii,  and  wbt^ntbis  is  Sf-'vere  tlie  funvtiuns  ol  the 
cord  art*  nearly  abuHsbed.  Hut  prartically  we  do  not  know  of  any 
causes  wliirb  proilucc  au  acute  or  chronic  anaemia  leading  to  serious 
and  prolonged  disturbanfes  in  tlie  spinal  fimrtiona,  aside  from  dis- 
eases of  the  arteries  of  the  spinal  cord  themselves,  such  as  occur  in 
advanced  life.  In  the  most  piulouud  auieniias,  which  uiuat  affttt 
equally  the  spinal  cord  witU  other  organ*!,  verj'  little  special  disturb- 
ance of  this  organ  can  be  discovered.  Here,  too,  the  supposed  test 
of  improvement  on  lying  un  tlie  bark  is,  in  Urn  writer's  opinion,  a 
fallacious  one.  It  has  been  (^iiKttimary  to  associate  with  spinal 
Huajiuia  a  class  uf  synipioius  charactccizi-d  by  pains  in  tin-  buck  of 
the  nature  of  spinal  icritatioo,  weaknfss  of  tlie  legs  aiuouuting  to 
paraplegia — a  type  of  synipt^iTns  that  has  been  called  spinal  coucus- 
rtion,  but  it  is  impossible  in  the  prescut  stage  of  science  tu  say  tbat  a 
spinal  mimmia  actually  underlies  and  causes  this  cuuditioa. 


INFLAMMATUJN    UF    THE   SPINAL    MEStUKANES    ^SP1^-AL 
MENl>'GlTItt). 

The  u^eningeal  iuflaminatious  are : 


Est«ruMl  meuiuifitlt. 
Intemal  nicDiDgUls. 


Adcrttng  the  dura  mater. 


Lt-ptoiiieuliigilis.  [  AITi-ctiog  the  jiia  mater. 

Uyperlm|ihic  pacbymeaingici*.  [  ARfcttng  hotli  niembranea. 

£XTEKXAL    MkSISGITIh,     Pa' HVMK.M.VGITIS    EjtTKBSA  ("Com- 
i'KmipiJKS    ilVKI-ITls"). 

KtMntiy. — The  disease  is  rare,  and  always  occurs  w-oondartly  to 
some  other  morbid  process.  Tliis  process  is  va  most  cases  tubercu- 
losis and  due  to  trai-ies  ot  the  vertebra?.  Other  causes  are  suppura- 
tive iudammation  ui  the  neigh boi-h nod  ot  the  vertebra;,  psoas  ab* 
seeSB,  purulent  pleurisy,  peritouitis,  aiid  puerjieral  pyaemia.  When 
the  disease  arises  from  iidlammatians  in  the  visceral  cavities,  it  is 
thought  to  be  eaused  by  an  a*M?ending  ueuritin. 

Stftnptomn. — The  syin]>ti»iti»  are  those  of  irritation  of  the  motor 
and  sensory  roots;  later,  compressiou  uf  tbem  and  of  the  spinal 
cord,  local  pain  in  tlie  bai-k.  radiating  painit,  tenderness,  liyper* 
eesthesia,  twit«diing,  |>:ii-esiK,   paraplegia,  exaggeration  of  reflexes, 
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and  involvement  of  the  sphincters.  Ana'sthcaia  occurs  in  severe 
forma. 

Th«  disease,  wlit^n  i-Iiryiiit,  may  exteutl  to  llio  other  inenibraneg 
and  cord,  t^au^uig  what  Ls  termed  " coni)jre!<^iou  luyetitis.'' 

piithtlntjiral  .innt'ji/ti/.—Thu  iiitiaiuinatioti,  i£  acute,  is  generally 
ft  fibro-punileut  one,  tills  being  tin;  fomi  UHnally  cuuRed  by  verlebi-al 
caries.  The  dura  nwtfi-  is  covered  by  a  layer  of  cast-ous,  wmi- 
solid  matter,  often  very  tluek  iiiid  ino^it  extensive  pOHteriorly.  It 
involves  tlie  iliini  vertically  Ilt  several  luvhes.  lu  chronic  forms 
the  deposit  is  made  up  of  counet^'tive  tissue  and  the  eord  is  com* 
pri'ssed.  Ill  purtdy  suppiirntivi'  forms  the  culluhir  tifisuii  outside 
the  dura  ia  infiltrated  with  pus  tbroiighont  a  ^eat  part  of  theranal. 

The  dingHnnU  IS  bascil  on  thfi  ju-csciice  of  the  primary  local  dis- 
ease, the  kyphosis,  tlie  raduttiog  pains,  and  tenderness,  and  by  the 
C'ombinutiou  of  motor  and  seusory  irrit'Liliou  aud  paiaiyt&iii. 

The  j/ffiffiiost's  is  generally  bad,  becatise  ttie  original  disease  is  a 
aeHons  one. 

The  trmlmciit.  consists  in  attention  tu  thi^  liRial  caries  or  inflatn- 
matory  focua.      It  is  therefore  purely  surgical. 

InTSHXAI.  3i£NIMGlTlS,  pAcnVUENUCGlTlS  iKTUaNA,  K^UOHSUAGIG 
AND    HvrKliTlUll'HIO. 

Inflainmaticm  of  r.he  inner  i^nri'acc  of  the  dura  mater  oceiira  in 
two  forma— the  hemorrhagic;  and  the  hypertrophic.  As  the  latter 
33  generally  but  a  sequel  of  the  former,  I  shall  deseribe  the  two 
together  under  tJie  head  of  h»i}nrtimjiliti-  j'nfhymrnhnjith. 

Kltritiiijij. — The  disease  ocfiurs  almost  always  in  adult  life.  A 
few  cases  have  been  reported  in  uhihlren  (Gihney).  It  usually  affects 
males.  Syphilis,  alediidism,  exposure,  aikd  trauma  are  exciting 
oauHi'8,  th^^  first  and  last  bping  by  far  the  jnoet  important  faetora  iu 
the  disease. 

SifiHfjlumji. — The  disease  begins  gradually  with  symptoms  of  ir* 
rttation  (irritative  stiige).  The  patient  suffers  from  j«aiu  aud  stiff- 
ne88  iu  the  ni>ek.  The  pains  radiate  up  to  the  ueeiput  and  down  the 
baekj  nunibne.s8,  prickling,  and  pain  ai'e  felt  in  the  arms,  mure  in 
one  than  tlio  otlmr.  The  pains  exarerbate  and  arc  wnr»e  at  night. 
StifTnesa  and  erampa  may  affect  tlie  arms.  Xausea  and  TODiiting 
sometimes  occur. 

After  five  OP  six  months  symptoms  of  paralysis  appear  rparalytic 
stag^).  The  arms  are  affected.  They  become  weak,  atropliy  oLcurs, 
a.ss«cial*d  with  coiitracturfs  and  rigidity.  There  is  still  jiaiii,  and 
in  addition  amesthesia,  hypenrathesia,  and  trophic  ehangen  occur. 
TiHter,  iKira]»lcgia,  with  rigidity,  exaggerated  reflexeSt  and  spinal 
trepidation  dev^-lop.  The  patient  becomes  weaker,  and  hiially  dies 
of  exhaustiou  or  from  some  intercuireut  trouble.  The  disease  some- 
times takes  what  is  called  tlie  prnithera!  iijpv.  Then  the  s^'mptoms 
are  more  localized  in  the  extretnitie.f.  Uaually  it  ia  of  tlu-  frrrirof 
ttfpc  and  presents  symptoms  as  described  above.  In  either  form  the 
disease  is  a  chronic  and  painful  one. 
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Pathology. — The  disease  Ktarts  asa  hemiiiTliat^  upon  rlie surface 
of  the  dura.  Thtslfuds  tu  a  chronic  indainiuator}'  process,  new  hem- 
orrhages oo^ar,  ami  a  frofih  inflaiumabiry  ilcposit  lh  made  until  t]ie 
tovA  is  finally  encirrled  ami  compifased  by  a  deuge  coimectiv<»- tissue 
iii:i!(^,  which  iuvuLve»  tlit^  |>ia  ami  \o  Kinntj  t>xtfnt  th«  curd  !iLib5tance. 
The  process  is  analcjyimstu  that  of  cerebral  i>»rhyuie)iiiiyitish;Bmor- 
rliagii-a,  Tht*  ccrviriil  region  is  ustially  .ittackeil.  In  other  eases 
the  lesion  is  ».  syphilitic  gminnatons  process. 

Pfn/fimsU. — A  few  cases  have  been  imported  priwtieally  cureil. 
Moi-H  cases  terminate  in  death.  Sotuetiuies,  huwever,  the  disease 
cornea  to  a  standstill  for  u  loug  tiuie. 

i>Miyw(«H».— This  must  be  made  from  tumor,  myelitis,  Pott's dis- 
eaae,  wryneck,  and  proKi'essivo  miiaeular  atrophy.  The  history  of 
injury,  the  sluw  progressive  course,  ami  llip  localiuiliun  of  ihui^mp- 
toiits,  their  bilateral  charaeter  and  the  pain,  give  the  most  help. 
It  is  nut  always  possible  to  exclude  a  tumor.  In  spiual  Uunor  Hie 
symptoms  at  the  befjimiiiiK  :ii*e  luyre  sharply  Icncalized.  Tliey  de- 
velop more  rapidly  and  the  eourse  of  the  dise.ise  is  shorter  than  iu 
uieniiigitis.  Tumor  though  rnro  is  really  much  more  common  than 
parhymeuingitia.  It  is  probable  that  some  ra.ses  described  aa  this 
were  really  forfhs  of  syphilis  of  the  cord. 

Tnatmvnt. — The  not  rare  syphilitic  origin  of  the  disease  mast 
be  borne  iu  mind,  ('ounter-irritants.  electricity,  hydrotherapy,  aud 
symptomatic  reniedics  tor  the  pain  and  sp:Lsm»  are  indicated.  It  is 
possible  that  surgery  may  help  these  casea. 

ArUTF    SPTSA!.     LKI^nMKVIM;TTIS    (IXFI.A WV.^TIOV    OP    TRIE    PfA 
MaTRK    ilV    THK    Sl'IXAh    <'flllU), 

Ktu>tnt/i/. — This  is  a  rsre  disease,  occurring  atone,  InitiseouimoD 
ID  conection  with  disease  of  the  cerebral  pia  muter. 

Children  are  ofteuest  affeett'd;  and  among  adults,  males.  Al- 
coholism predisposes  tn  il.  The  disease  is  always  secondary  to  an 
infection  with  or  without  a  tranuisiHsm.  Thp  infections  arc  tuber- 
cliL',  syphilis,  typhoid  fever,  aud  various  pyogenic  microbes.  Extcu- 
filuu  of  iuQaiumatiou  from  neigh boiiui,'  part»  aud  surgical  operations 
are  cM-i-iisioual  cau,ses.  The  cases  attributed  to  rheumatism,  cxpci- 
sure,  insolation,  are  in  reality  due  to  some  infection,  and  the  vinia 
of  wrebro-apinol  fever  sometimea  attacks  the  cord  alone. 

^l/mptojus. — The  disease  Iwgins  with  pain  iu  the  hack,  radiating 
along  the  nerves.  There  are  usually  a  chill  anil  somo  fever.  The 
pulse  inny  be  fast  or  slow.  The  jiain  increases,  and  is  accompanied 
by  dorsal  tenderness  and  rigidity  of  tlie  mnsclo.<)  of  the  back, 
amounting  sometimes  lo  npist]ioti>nos.  The  skin  is  very  hy{>er;es- 
thelie  and  the  reflexes  iire  at  firKi  inci-eaaed.  There  is  constipation, 
and  sometimes  retention  of  mine.  After  a  time  symptoms  of  pa- 
ralysis come  on,  with  anesthesia  and  retention  of  urine.    The  patient 
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becomes  weaker,  bedsores  may  form,  and  death  from  exhaustion 
follow.     The  disease  lasts  from  a  few  days  to  several  weeks. 

The  dominant  symptoms  in  the  first  stage  are  those  of  irritation, 
viz.,  pain  in  the  back  and  along  the  nerves,  hypereesthesia,  and 
muscular  spasm.  In  the  second  stage,  paralysis,  atrophy,  and 
aneesthesia. 

Id  the  tubercido If 8  form  of  meningitis  the  symptoms  come  on  more 
slowly.  In  septic  meningitis  the  symptoms  are  of  the  severe  and 
typical  kind  described.  In  meningitis  from  other  infections  the 
symptoms  are  not  so  severe,  as  a  rule. 

Fathulogical  Anatoinij. — Acute  leptomeningitis  shows  a  some- 
what different  exudate  according  to  the  nature  of  the  infecting  micro- 
organisms. The  common  form  is  the  suppurative  exudate,  which 
may  be  due  to  the  streptococcus  pyogenes  and  other  pyogenic  micro- 
organisms, and  to  the  pneumococcus.  The  purulent  matter  is  usu- 
ally distributed  along  the  whole  length  of  the  coru,  but  more  poste- 
riorly and  often  more  in  its  lower  portion.  It  may  also  be  localized 
chiefly  at  certain  levels.  The  spinal  fluid  ia  increased  in  amount. 
The  arachnoid,  tlie  inner  surface  of  the  dura,  and  the  tissue  of  the 
cord  itself  are  usually  involved.  If  the  disease  lasts  several  weeks, 
the  purulent  matter  is  absorbed  in  part  and  an  increase  in  connec- 
tive tissue  takes  place,  binding  the  dura,  arachnoid,  and  pia  to  the 
cord.  The  nerve  roots  are  surrounded  and  compre.ised  by  the 
inflammatory  product. 

In  tuberculous  meningitis  there  is  less  exudate.  It  is  more  of  a 
fibrinous  character,  and  grayish  in  appearance.  Tubercle  granula- 
tions are  seen  distributed  over  the  pia,  arachnoid,  and  inner  surface 
of  the  dura.  Simple  exudative  meningitis  rarely  occurs.  The 
iuflaimnatory  process  often  ends  in  a  production  of  new  connec- 
tive tissue  and  sometimes  the  establishment  of  a  chronic  lepto- 
meningitis. 

The  diiitjHosis  must  be  made  from  myelitis,  tetanus,  rabies,  rheu- 
matism of  the  dorsal  muscles,  gonorrhceal  rheumatism,  aud  strych- 
nine poisoning.  In  myelitis  there  is  relatively  little  pain  and  much 
paralysis;  in  tetanus  there  is  trismus,  fever  is  absent,  and  there  is 
a  history  of  trauma. 

Tubercular  meningitis  conies  on  more  slowly,  is  rarely  spinal 
alone,  and  there  may  be  evidence  of  local  tuberculosis  elsewhere. 

The/>my?/().s/a  is  not  good,  but  is  especially  bad  in  tuberculous 
meningitis  and  in  cases  with  high  fever,  severe  pains,  and  early 
paralysis.  Chronic  meningitis  sometimes  remains  after  the  acute 
symptoms  subside. 

Treatment. — This  consists  first  in  perfect  rest  and  quiet;  leeches 
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shoulJ  bo  applied  along  the  spine,  then  hot  poultices  or  ice  bags; 
opium  is  Ui  he  given  for  rfilicf  uf  paiu;  mercurial  purges  and  small 
doses  of  iodide  of  potassium  oi-  HTilphnte  of  iiiagueaiuiu  may  be  givea 
at  ahurt  intervals.  Lawr,  blistets  aaU  couater-irritatiou  and  Inke- 
warin  baths  acn  iiidit'at*'d. 


OaaOSlU   LEl-roKENtNtJlTIS   and   MESrNOO-ilYKLITIS. 

Etinhitjtf.  —Thin  disease,  whii^b  used  to  ba  ofteu  diagnosticated, 
is  now  believed  to  b^<  rare,  and  always  secondary  to  an  acute  pi-tx- 
vss,  suuU  as  a  oerebro-spiual  nieningitis,  or  to  syphilis  and  perhaps 
i-hronic  alcoholism.  Ic  occurs  ofteneat  in  adults  and  in  males. 
Trauma,  and  especially  ooiu-ussioii  of  the  spine,  used  to  lie  ihoiight 
a  frequent  cause,  but  in  moat  of  such  cases  the  trouble  is  simply  a 
liypenemia  or  else  nuiuralKio  aud  luuctLoual. 

The  injmjfiiim»  gradually  develop  after  au  acute  mcuiligitis  nr  an 
injury,  and  tlioy  are  the  aame  in  charat-ter  as  those  of  the  nciitJ'  proc- 
ess. There  are  pam  in  the  back,  increased  on  movemeut  and  radiat- 
ing about  the  truuk  and  down  the  limbs ;  tcinlenieHS  alou^  the  spine, 
stiffness  of  tlm  back,  twitching  aud  spasms  iu  the  limbs  uitk  s^ome 
nfnknt**s,  and  later  some  paralysis,  wasting,  and  anit^sthesia,  with 
weakness  of  the  bladder.  These  paralytic  symptoms,  if  severe, 
however,  mark  an  invasion  of  the  spinal  cord.  Cutaneous  enip- 
tiuiiH,  Mich  as  herpt'ti,  may  a{)[n;ar.  The  uymptums  tuu  an  irregu- 
lar course,  with  iierioils  of  ituprovement.  They  always  become  less 
when  the  patient  rests. 

Pnfhuluiji-til  AiMtoMif. — The  inflammation  consists  of  a  prolifer- 
Rtiou'^if  riHiiie<^tive  tissue  (prtHluctive  iulluiniuatioii  <d'  Dcliitield). 
The  result  is  a  thickening  and  opacity  of  the  pia  mater  and  arach- 
noid. The  dui-a  mater  may  be  involved,  but  only  in  severe  cases. 
The  jirocesa  may  iuvado  the  spinal  cord,  causing  an  "annular"  or 
ringliko  sclerosis,  from  which  the  disease  ext^uids  into  the  conl  in 
wedge-shaped  mosses  at  various  piuw,  causing  eventually  an  involve- 
ment of  fibre  systems  iuid  Becondary  degeneratiuns  up  juid  down. 
This  somewhat  rare. terminal  wuditiou  is  calh'd  meuingo- myelitic. 
In  syphilitic  mMiingitis  the  lesion  usually  involves  only  part  of  the 
spinal  cord,  usimllr  some  of  the  dorsal  segments.  Here  there  is 
tht*  oharacti'ristii;  exudate  of  syphilis,  not  of  a  simple  proliferative 
inflaninintion. 

Tlie  tilaijttosU  must  be  made  frt)m  sjiinal  irritation,  locomotor 
ataxia,  myRlitis,  vertebi-al  caries,  and  tetanus.  Tn  spinal  irritariun 
there  are  not  the  rigidity,  severe  radiating  pains,  twitchiugs,  atro- 
phy, or  paralysis;  ami  neurasthenia  ui-  hysteria  exists.     In  locomu- 
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tor  ataxia  the  knee  jerk  is  lost,  there  is  ataxia,  and  there  is  little 
paralysis,  nor  is  there  local  tenderness  over  the  spine. 

In  vertebral  caries  the  pain  and  tenderness  are  much  more  local' 
ized,  and  there  is  spasmodic  fixation  of  the  trunk.  The  pain  is 
more  continuous  and  dull,  and  is  increased  by  lateral  pressure  and 
lessened  by  extension.  There  is  usually  also  some  deformity.  If 
compression  occurs  there  is  exaggeration  of  the  refiexes  and  para- 
plegia, without  much  anaesthesia.  After  all,  however,  with  Pott's 
disease  there  may  be  a  local  meningitis. 

Treatment. — As  chronic  meningitis  is  usually  the  product  of 
syphilis,  or  the  relic  of  traumatism  or  of  an  acute  process,  the  indi- 
cations for  treatment  are  simple.  Kestis  the  essential  thing.  With 
this  can  be  combined  tlie  systematic  and  persistent  use  of  counter- 
irritants.  The  hot  iron  is  usually  best,  because  its  wounds  heal  so 
quickly.  Cupping  is  also  useful  if  done  vigorously  and  often.  In- 
ternally, iodide  of  potassium,  small  doses  of  bichloride  of  mercury, 
nitroglycerin,  and  digitalis  may  be  given;  also  the  salicylates  and 
ergot.  Both  the  latter  drugs  should  be  employed  in  large  doses, 
if  at  all.  Electricity  in  the  form  of  galvanism,  and  cocaine  by  local 
injection  or  cataphoresis,  may  be  tried.  Splints  and  plaster  jackets 
are  of  much  service  in  some  cases. 


CHAPTER   XIII. 

MYELITIS— INFLAMMATION-  OF  THE  SPINAL  CORD. 

Myelitis  is  an  inflanmiation  of  the  spinal  cord.  It  may  be 
<icute,  subacute,  or  chronic. 

It  may  affect  the  anterior  horns  chiefly,  when  it  is  called  ante- 
rior polwmifelitis;  or  both  the  gray  and  white  matter,  when  it  is 
called  diffuse  myelitis  and  transverse  myelitis.  The  forms  are  still 
further  divided,  in  accordance  with  their  location,  into  annular  or 
muryuud  myelitis,  when  the  inflammation  involvss  the  periphery 
of  the  cord;  disseminated  myelitis,  when  it  occurs  isolated  in  difEer- 
«nt  parts  of  the  cord ;  periejiendymal  myelitis,  when  it  surrounds 
the  central  canal.  Myelitis  is  given  different  names  also  in  accord- 
ance with  its  cause.  Thus  we  have  hemorrhayic  myelitis,  a  form 
m  which  the  initial  process  is  due  to  or  associated  with  a  hemor- 
rhage; compression  m^yel  it  is,  due  to  vertebral  caries;  septic  or  puru- 
lent myelitis  or  ahsceas  o£  the  cord;  and  tuberculous  2cadi  syphUitio 
myelitis. 

For  practical  purposes  the  following  classification  is  sufficient: 

Acute  myelitis:  (   1.   Anterior  poliomyelitis. 

With  exudation  and  necrosiB.         '  2.  Transverse  myelitis. 
With  suppuration.  i  'A.  Abscess  of  cord. 

Chronic  myelitis:  J  4.  Chronic  anterior  poliomyelitis. 

With  necrosis  and  proliferation.    '  Vi.  Transverse  myelitis. 

j  8    Marginal  myelitis. 
Rare  forms:  \    '"   P"iependymal  myelitis. 

8.   Disseminated  myelitis. 
[^  9.   Compression  myelitis. 

Ari'TE   Tl{AXS%-ERSE   M^TILITIS  (AcUTE    SoKTKN'INO    OF    THE   SPISAL 

Conn). 

Defnifion, — Acute  myelitis,  so  called,  is  generally  an  acute  soft- 
ening of  certain  parts  of  the  cord,  with  secondary  inflammatory 
reaction.  It  ia  in  extremely  rare  cases  a  primary  exudative  and 
n.'crotic  inflammation.  In  other  rare  cases  the  inflammation  is 
suppurative,  and  we  then  have  spinnl  abscess. 

Forms.  — The  common  fonn  is  one  that  involves  one  or  two  inches 
vertically  of  the  spinal  cord,    and  is  hence  called  oeiHe  tmnsversA 
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viyelitis.     Since  both  gray  and  white  matter  aie  involved,  it  is  also 
called  a  diffuse  myelitis. 

Acute  transverse  viyelitis  (softening)  is  the  common  type. 

An  acute  disseminated  myelitis  is  sometimes  met  with.  Other 
rarer  types  are  named,  in  accordance  with  their  location :  marginal, 
central,  or  periependymal.  There  is  also  an  acute  meningo-myeli- 
tis,  the  result  usually  of  a  meningitis. 

Etiology. — Predisposing  causes  are  a  neuropathic  constitution, 
the  male  sex,  early  adult  life,  occupations  calling  for  exposure,  and 
muscular  strain.  The  exciting  causes  are  exposure  to  cold,  blows, 
falls,  fractures,  strains,  extension  from  neighboring  organs,  syphilis, 
infective  fevers,  and  septic  infection.  Injury  is  the  moat  frequent 
cause  and  syphilis  next.  But  most  of  these  causes  produce  pri- 
marily mechanical  destruction,  hemorrhages,  or  thromboses,  and  the 
inflammation  is  secondary. 

Symptoms. — prodromal  symptoms  are  rarely  present,  but  tliere 
may  be  slight  parsesthesias  or  pain  in  the  back  and  limbs.  Some- 
tiroes  there  is  a  chill,  and  in  a  few  mstances  convulsions  have  been 
noticed. 

The  initial  symptoms  consist  of  feelings  of  numbness,  usually  in 
the  feet  and  legs,  which  seem  heavy  and  weak.  Some  pain  may  be 
felt  about  the  back.  The  patient  soon  finds  that  he  cannot  walk 
easily,  that  he  moves  his  legs  with  an  effort  and  that  they  feel  stiff. 
In  a  few  hours  or  perhaps  not  till  one  or  two  days,  a  paraplegia  ^vith 
anBBsthesia  has  developed,  and  if  the  lesion  is  in  the  cervical  cord 
the  arms  are  paralyzed  also.  All  those  symptoms  may  come  on  in 
the  daytime  or  during  sleep.  Retention  or  incontinence  of  urine 
and  constipation  are  early  symptoms.     There  may  be  some  fever. 

Symptoms  of  the  Attack. — If  the  patient  is  examined  when  the 
malady  reaches  its  height,  it  will  be  found  that  he  cannot  walk  or 
stand,  but  can  move  his  legs  a  little.  He  complains  of  a  sensation 
like  a  band  around  his  waist  or  at  the  level  of  the  spinal  lesion  (gir- 
dle symptom).  His  legs  feel  numb  and  heavy,  but  there  is  little 
pain  and  no  tenderness.  Anaesthesia  to  touch,  pain,  and  tempera- 
ture exists  in  variims  degrees  on  the  limbs,  as  high  up  as  the  lesion. 
The  anesthesia,  if  not  total,  is  greatest  to  touch,  next  to  tempera- 
ture, and  least  to  pain.  He  has  vesical  anaesthesia;  the  urine  is 
retained  and  he  has  to  have  it  drawn.  The  bowels  are  constipated, 
but  if  enemata  are  given  the  fieces  may  pass  away  without  his  knowl- 
edge, owing  to  rectal  aniesthesia.  If  the  lesion  is  lumbar,  there  is 
abolition  of  the  sexual  power ;  but  if  dorsal  or  cervical,  strong  erec- 
tions may  occur  without  the  patient's  feeling  them.  When  the  le- 
sion is  above  the  lumbar  cord,  also,  the  bladder  may  automatically 
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and  forcibly  contract  and  expel  the  urine.  In  time  th«  bowels  r«- 
l^aia  sutue  jKiwur.  Tb^s  pamlysiit  iu  liie  limbs  affects  the  flexors  of 
the  feet  and  legs  more  than  the  extensors.  Tlie  patient  can  push 
down  big  limbs  better  ttinii  lie  ran  draw  t.li*>m  up. 

The  temperature  of  the  limbs  for  a  few  days  is  raised,  but  after 
this  it  falls  a  few  degrees  l,>eluw  normal.  Tim  nkiii  beuomes  rough, 
cult],  eougestedj  and  exeesisivo  perspiration  inuy  take  place.  The 
t;euurul  budily  temperature  is  usually  iiuniml  thruughout  the  dis* 
ease,  but  iu  some  casva  a  fever  develops  of  102'  to  1<U"  and  t-ontin- 
nes.     The  prognosis  is  then  l>itd, 

Ked-sores  may  develop  early,  within  a  few  days  or  weeks.  Tliey 
appear  oftenesl  upuu  the  buttocks  and  heels,  and  mv  due 'to  trcphic 
disturbance,  combined  with  pressure  and  pyogenic  infection  of  the 
parts. 

U  tlie  lesion  is  lumbar,  the  teiulon  und  skia  reDoxes  ai'e  much 
weakened  and  the  paralysis  is  somewhat  Qaceid.  The  musules  also 
tend  to  waste  and  show  deffeuerative  reactions.  If  the  lesion  is 
dorsal,  us  is  more  ofu-n  the  case,  the  retlexes  are  present,  and  after 
a  time  beonme  fxaggt-nited;  contriu-tnres  and  spasms  develop;  the 
legs  become  drawn  up  and  delorniities  are  produced.  If  the  let>ion 
is  BO  complete  as  entirely  to  cut  at-rosfl  the  curd,  there  may  still  bo 
munv  excessive  nuntctUar  tension,  but  the  reHexcs  will  be  abulisbed 
(Bastiani.  When  the  cer\'icAl  region  is  attacke<l  the  arms  are  in- 
volved as  well  as  the  leps.  and  generally  to  a  severer  extent.  There 
may  now  be  also  unequal  dilataliou  of  the  pupils  from  iuvolremnnt 
of  the  ciliii-spiiial  centrei  and  optic  neuritis  from  some  cause  has 
been  known  to  occur.  In  extensive  invulvement  of  the  upper  part 
of  the  cord  there  niay  bo  par-ilysis  of  the  intercostal  muscles  and 
dislnrhnncn  of  the  heart's  action. 

Thu  diiifiise.  having  in  a  few  ilays  reached  its  height,  usually  re* 
mains  stationary  for  a  few  weeks,  ami  then,  should  thepatie^itlivi*, 
improvement  slowly  sets  in.  In  souic  cases  evidences  of  extension 
upwanl  oc  downwar<I  wcnr  (ascending  or  descending  myelitis) ;  the 
Bymptoms  become  more  severe,  axid  in  a  few  weeks,  or  ofteuer 
months,  death  occurs. 

As  improvement  begins,  a  return  of  sensation  is  firflt  noticed 
(me  to  six  months) ;  this  is  followed  by  return  of  more  or  le^^s  nio- 
uon  (six  to  eighteen  uitinths).  Spasms  and  cuntractures  now  do- 
veloi*.  owing  to  a  df-w-ending  degeneration.  A  certain  amonnt  of 
ataxia  from  as^vniUng  dcgeneruLion,  with  a  little  auaislhesia  of  the 
skin,  may  remain,  so  that,  if  the  patient  has  sufficient  mot-or  power 
to  walk  somewhat,  ho  presejits  many  features  of  ".ataxic  imraplegia" 
(see  p.  306). 
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Some  impi-oveineut  may  be  expectwl  for  from  one  to  two  years. 
A  few  vmea  get  almost  cntirt-'ly  well.  The  iiiajoriry  become  more 
less  or  j)aru)ilegic  and  bedridden,  in  whic-h  condition  tbey  are  re- 
garded an  cases  of  chronic  luyelitis. 

JCathotofficixl  Anatomy. — The  early  chaugos  fuund  ia  acutt)  wye- 
lilU  are  those  of  inflaiuiuation,  hfinorihagic  extravasation,  and  soft- 
ening. OftiMi  it  is  impossible  to  say  whether  the  primary  ptocesa 
was  inflammatory  or  dne  to  a  lii'morrhaj^o  or  softening. 

Maeroaeopic-ally,  the  cord  at  the  afff^^ted  part  appears  soft,  bwdI- 
leu,  and  eitherifd  and  ]jyper;eniic  or  pale  and  an;emir.  In  rare 
casi's  no  change  is  appavc'iiC  to  the  naked  eye.  In  latev  atages  the 
parrs  are  white  or  gray,  shninkt-n,  ami  hard.  The  cmrd  may  Ije  ra- 
dnced  to  a  thin  shred.  The  meninges  about  the  atfeeted  parts  are 
often  thickened,  iuflained,  and  iKlhtreuL. 

Mifi-oscopically,  if  the  protiftsH  is  primarily  inflammatory  we  find 
intense  congestion,  dlst^-uded  blood-vessels,  emigrated  white  blood 
cells  in  groat  number,  cipocially  in  the  iwrivoscuhir  spaces,  swctllcu 
axis  t-yliiiders  and  (sdematfius  Bwi-Iling  of  the  myidiii  sheatli,  red 
blood  cells,  cells  tilled  with  lat  granides  known  as  eomponad  gran- 
ular corpuBcles,  or  CJhigf^'a  forpiiarles.  Tlieae  are  leucocytes  which 
have  tjiken  up  fat  gi-aniilcs.  A  jiwuHar  foi-m  of  cell,  stellate  in 
shnpt',  known  as  spider  cells  or  Deiter's  cells,  may  be  seen.  Tln-y 
are  proliferated  neuroglia  cells.  The  nervu  colls  lose  tlieir  granular 
or  reticular  appearance,  become  hoinogeneuus,  swell  up,  fatgranules 
appear  in  Ihcin,  and  a  peculiar  cokiifulation  7»rorc39  attacks  the  cell 
and  bmiy.  The  cell  proces-sca  retrace,  become  thick,  and  finally 
drop  off.  Vacuoles  are  sometimes  sneU  In  the  nerve  cells;  but  these 
are  very  rare  if  the  tisane  is  propci-ly  preserved.  Besides  the  above 
evideuci.'s  uf  vascular  and  connective-tissue  activity  and  of  cell  de- 
struction, one  weg  gr-innlar  matter,  broken -do'vvn  nerve  fibres,  and 
other  eridences  of  nerve  disintegration.  Pigment  or  extravasations 
of  UUkiiI,  and  in  lautr  stagen  Imdifla  rusi'mbliiig  starcih  gmnulea  (cor- 
jiora  auiybicea),  may  Iw  seen.  They  are  probably  modifications  of 
the  myelin* substance.  IE  thu  lection  is  primarily  softening  there 
may  bo  much  congestion,  but  the  blood-vesstela  are  less  distended 
and  fewer  white  cells  are  fcnnid  in  the  pi-rivaHtiilar  spaces.  The 
connective-tissue  cells  are  less  numerons.  The  nerve  cells  ate  swol- 
len, glassy,  and  stain  badly.  There  is  a  great  deal  of  grtiuulai 
matter  and  nerve  detritus.  It  is  thought  that  in  inflammatory 
swcjling  of  the  nei-ve  cells  they  tike  up  the  carmine  stain,  but  iu 
degenerative  changes  they  do  not.* 

•  Iu  Ibe  diffcretLt  stSRcs  of  nciiie  dc;;t^nomlton.  Ihc  ucnro  cells,  piirlicu- 
lurly  ihoaa  of  tliv  onlvrior  liorns,  show  rarious  appt'amiice&     Tlieac  tinvi-  becfl 
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The  oontiectirO'tJs&ue  tltim^'eii  Hre  most  nuticeable  ia  the  white 
matter.  The  axis  cylinder  aud  myeUo  sheath  are  here  ofteo  sodis* 
iut^gratfKl  tliat  iu  tliin  sections  they  drop  out,  leaving  holes  in  tlio 
section  and  giving  it  a  tnciichited  ajipt^arance.  The  lesion,  tvheUier 
destructive  oi-  intiammatory,  may  extend  up  or  down  tho  cord,  often 
in  the  coumu  uf  certain  tiarts.  i^iiiiictiinttt  a  dcstmctive  pvorpsa 
extends  a  long  way  throiigli  th«  central  pavt  of  the  cord  (porfornting 
necrosis) . 

Aftr-r  thtco  or  four  woelis,  if  the  patient  Uvea,  the  ptwess  of 
absorption  and  cieacriTation  begins,  and  secondary  degenerations 
ara  seen.  The  gnuiular  and  fittty  matters  aiuUeucocytes  disappear, 
the  blijuU-veNwU  aro  tliiek-wallL-d  aud  disteiuled  but  less  iiuiueruuii, 
oonnective  tisHtio  grudually  takes  the  plac^e  of  the  destroyeil  nerve 
cells  and  fibres.  The  axis  cylinder  is  the  last  to  be  destroyed  and 
haa  the  gn^atest  power  of  recuperatinn.  Tbe  nerve  cell,  if  onee  de- 
stroyed, is  never  developed  again.  The  cord  at  tlie  point  or  points 
inflamed  or  softened  bt-comcK  i-edui-ed  to  a  ina»s  of  counective  liaHue 
containing,  perha^'S  &  ^^^  nerv«  Hbi-es  and  cells.  In  this  stage 
the  condition  is  one  that  is  known  as  chronic  myelitis.  In  some 
eases  a  cyst  is  formed  in  the  affected  region. 

In  fatal  caaes  the  inflammation  and  soEteuing  eontinue;  fre»h 
areas  of  cord  aro  involved,  much  meninegal  exudation  takes  place 
aud  finally  death  occurs.  The  process  may  in  very  rare  ca»es  be 
still  more  acute,  suppuration  and  abscess  occur^  and  here  death  also 
rapidly  ensues. 

The  lutlanimatory  aud  softening  processes  above  referred  to  are 
describefi  in  accordance  wilb  tlieir  apjjearance  as  red  softening, 
yellow  softening,  or  white  softening.  A  form  at  so'callcd  infl.%ninin* 
tion  known  as  infinmmatory  (Bilenia  is  also  described.  It  is  au 
abortive  intlaninmiion,  "  a  lymphatic  congoatiou,"  analogous  to  vas- 
cular congestion. 

The  ttiatjti'Mut  of  acute  myelitis  mast  be  made  from  hemorrhage, 
acute  embolic  or  thrombotic  softening,  acute  ascending  paralysis, 
multiple  neuritiM,  meningitis,  and  meningeal  hemorrhage,  and  hys- 
terical, or  functional  paralysis.  Spinal  hemorrhage  comes  on  sud* 
deuly  and  is  usually  not  altend^ed  by  fever.  If  jneuingeal,  it  is 
attended  with  i«iin.  Acute  softening  cannot  be  distinguished  fi-oni 
acute  myeliti-s  of  which  it  is  prolmbly  tlie  starting-p<iint  in  many 

diiicribcU  by  FriedumMu  ua.  I.  buuiugcucoiis  iswcUiiig.  hyallao  Bwclliug;  3, 
•cIcTXfflis;  3,  b!ttipluulrupliy  :  4,  fiiltyuiiil  JiiolticuliLrtlccunipoBitiua;  5,  cloudy 
iwelliajf.  Tliu  ilL-gcucntli<>ii  Wgiiis  lu  tlju  ceil  l^wly  uiid  Uicu  tuvulws  tbo 
PR>CG«K«  uud  lite  rMidena;  ilnidly  ihe  whole  evil  Is  tovolveil.  Nerve  cells 
do  not  often  uoderso  tliv  ncule  gem-ml  death  ralVnt  c<ia|{u1ntloa  oecrosll 
(medmaon) ,  thougti  the  process  of  Bclerosis,  so  called,  rewmbk-a  it  somewbat. 
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cases.     In  acate  ascending  paialjds  the  disease  is  progressire,  there 
are  no  involr^nentof  ^'■"Tft^"",  no  atnphT.  and  little  change  in  the 

electric    irritability.       In 

moltiple  neuritis  the  onset 
is  sloirer,  there  are  more 
pain  and  local  tenderness 
and  sensory  disturbance, 
and  the  bladder  and  rec- 
tiim  are  rarely  involved. 
In  meningitis  there  are 
pain  and  tenderness  in 
the  baek  and  limbs,  rigid- 
ity, cramps,  a  little  pa- 
ralysis, and  no  bladder 
trouble.  In  hysterical 
|)araplegia  there  are  no 
marked  atrophic  changes, 
but  little  spasm  or  ri- 
gidity, no  electrical  chan- 
ges, aud  the  stigmata  of 
hysteria  way  be  found. 
The  sensory  disturbances 
are  rariable  aud  some- 
what characteristic  (see 
Hysteria),  and  the  knee- 
jerks  are  not  greatly  if  at 
all  exaggerated. 

The  diagnosis  of  the 
location  of  the  Iciton  is 
made  by  studying  the 
height  of  the  anaesthesia, 
the  skin  reflexes  (see  p. 
47),  and  the  distribution 
and  extent  of  the  paraly- 
sis. There  is  often  a 
differentiation  of  the  an- 
esthesia as  shown  in 
Figs.  119  aiid  118.  Le- 
sions of  the  lumbar  re- 
gion involving    the    gray 


Fia.  llS.—AocTR  InAfuvEtutK  Mtklitm  orLniBAR 
Cord,  tih'iwiiig  iJloirllnill'in  of  BDaE.-nthe«ia.  Arva  Iti 
llDPHalotnl  krin-fltliivla  nnil  analtcetila.  DottM  area 
EsAnnlgMlA  only. 


matter  causn  very  coini)l('te  paraplegia  with  sphincter  troubles  and 
degenerative  elcctriftal  ifiictioiis.  Lesions  in  the  dorsal  cord  cause 
a  less  complete  paraplegia,  but,  owing  to  tlie  secondary  descending 
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deg«Q«ratioiis  of  tlie  lateral  column,  ri^iUitr,  exaggeration  of  tlip 

deep  reflexes,  and  coutractures  occur.     Lesions  of  tlie  curTical  com 

cause    paralysis    of    the 

arms,    with   degenerative 

reactions  in  tlie  niuscIcG. 

The  paraplegia  is  spnstie 

aud    there  is  nut    much 

musculaj  wasting.    If  the 

lesion      outs      entirely 

tbrmigh    the     cord     the 

limbs   aro   paralyzed  and 

may  be  Bomewhat  rigid, 

but  the  deep  reBexes  are 

absent. 

Prognosis. — The  prog*  /'^~-i 

Dosis  18  worse  the  more 
complete  and  extt'nsire 
the  paralysis.  It  is 
worse  in  Berious  motor 
paralyses  than  wheu  Ben* 
sation  is  chiefly  iavolv«d. 
It  18  best  in  dorsal  myelitis 
and  vorst  usually  in  cer- 
vical myelitis,  other 
thiugs  being  equal.  Bed* 
sort**  and  slight  fever  are 
unfavorable  signs  i  so 
also  ia  severe  itivolvemeni: 
of  the  hladder  and  rec- 
tum. Recovery  of  sen- 
sation gives  good  hope  of 
ret'Overy  of  sorae  motiou. 
Total  absence  of  reeoveiy 
of  sensation  atitl  motion 
after  six  months  is  very 
uufavorable.  Impmve- 
ment  may  bo  expecteil  up 

,    ,  -  '       rio.  IIB.— Aomrs  TfUL.'ntvRna*  MrKLma  or  LvmbjUi 

to  eiffttteeu   months  after    coia.  ahowlnc  (UMrilmtUtu  or  uiMlhealB.     Are*  ID 

the    onset,  and  in  mtme  it"i*«"to*»i  »i««e«iii!«>a  luui  au4itK<«iK    nuiwi  uma 

I       III  I II li[  mil  ooIt. 
canes  even    lunger.       lu 

com|iression  myelitis  there  ia  more  chance  of  recovery  than  in  the 

other  foruLs.      Syphilitic  coses  have  a  more  favorable  prognosis. 

2'rcatwent. — In  tlie  attack,  the  patient  must  be  put  to  bed^ 
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leeches  or  wet  cups  should  be  applied  to  tho  spine,  dinphorests 
shuuld  be  promoted,  small  iloses  uf  aciouite  and  nitioglj-ceriu  should 
be  givea,  aud  a  calomt-l  pui-go  a>luiiiii»tered.  The  bladder  should 
be  watched.  After  a  week,  inwlyrate  doses  of  iodide  of  potassium 
should  be  giv<!ii.  AftPr  about  thiee  weeks,  if  Ihtre  ih  jio  fevtr, 
electricity  may  be  applied  carefully  and  strychnine  adiiiinistered  in 
Btnall  dose.9.  Hed-wirps  should  be  guarded  against  by  the  use  of 
vati^r  bcd8  or  cushions,  absot-lifnt  riitton,  bathing  tliu  pans  with 
alcohol  and  weuk  solutions  of  tannin.  Infusion  of  burhu,  borio 
acid,  and  tincture  of  hyoscyamus  will  oftfu  help  tho  bladder  disturb* 
ance.  The  frequency  of  syphilis  as  a  canse  of  myelitis  (nearly 
one- half  tha  cases)  should  lead  to  the  persistent  use  of  mercurial  in- 
unctions ajul  of  iodido  for  a  long  time.  After  acute  symptoms  sub- 
Bide,  tonics  such  as  arsenic,  iron,  and  stryi-hnine  in  Bmall  dos^s  may 
be  givi^n.  Sus|>ension  may  bo  tried  carefully;  mechanical  ap- 
pliances may  be  used  to  help  the  rigid  limbs;  lukewarm  batha, 
douches,  and  massage  are  helpful  to  some  eitent. 


Cbmohiq  Myelitis   (imcludixq   Thaxstekse,  Piffusb,  Dissemi- 
vatedf  an'i>  compkession  mvp.litts). 

Chruitio  uieylitis  is  the  name  given  to  a  disease  characterized 
by  a  chixinic  inlliuiuuatiou  of  the  spinal  cord  and  t«  tho  chronic  re- 
parative pmcesses  whiph  follow  amitfl  inflammation,  injur}',  and 
softening.  Chronic  myelitis  i»  usually  a  mixture  of  inflainmatory, 
rexiarative,  and  werotiu  processes. 

^orms. — Different  names  are  given  to  chronic  myelitis  in  accord- 
aiue  with  the  part  of  the  cord  alfectod.  t'sually  the  disease  affecta 
only  certain  levels,  and  then  it  is  called  ti-ttnnt'crsa  ittr/eh't!.*.  More 
rarely  it  is  dljffum  or  tli^tm  in ntitl^  efiitrtii  or  tiian/inni.  When 
caused  by  pressure  from  vertebral  disease,  it  is  called  compressiojt 
myeiilis. 

Eiiitiftfftf. — The  disoasrt  may  ho  cither  jiriincrri/  or  franiil'irif. 
The  jivimiirif  form  is  much  the  rarer.  It  occurs  chiefly  in  adults 
and  in  eoi'ly  and  middle  life,  aud  much  oftener  in  males.  ,  Expo- 
sure, shocks,  ini'ectious  fevers,  lead,  and  syphilis  are  the  chief  causfs. 
Syphilis  cansf 8  it  hy  producing  artciial  discflst>  and  by  setting  np  a 
sjirtdfic  inflammatory  infiltration.  SemnJary  chronic  myelitis  is 
the  more  common  form.  Tt  Is  really  only  the  later  stage  of  acute 
myelitis,  soft^'-ning,  hemorrhafje,  or  injury. 

Meningitis  may  extend  and  cause  a  meningo-myelitis.  A  neu- 
ritis may  possibly  ascend  and  cause  myelitis,  hut  such  cases,  if  they 
occur,  are  very  rare.      Compression  myelitis  is  nsually  u  slowly  de- 
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atnictive,  not  an  iuHammatory  procesa,  and  it  l>egiii*iis!v meningitis 
o£  tlie  dnra  mati-r. 

jViuoug  G7  personal  eaiies  there  were  01  men  and  ti  wumen.  The 
causes  that  ean  be  ajifiigiit'd  were:  Syphilis  2;i;  injuries  1^;  ex- 
posure 3;  acute  infection  0,  of  which  3  liilloweii  grippe,  1  tjphoid 
and  1  meniagitii*,  1  niiuups.  Two  were  ilue  to  caiiMiuu  disease;  4 
were  u(  arterio-sel erotic  origin  occurring  in  the  aged^  and  G  were 
due  to  tubeiiiulnsis.  A  study  ut  the  nge  Khiiws  that  In  Uio  decade 
between  thirty-one  and  forty  there  vvern  23  (■ases;  twenty-one  and 
thirty,  14  cases;  forty-one  and  fifty,  16  ensoji;  fifty-one  and  sixty- 
four,  73  cases;  eleven  and  twenty,  2;  under  t«-n,  IT.  Practically  all 
the  ca^es  o<-('ur  bvtwt^en  the  a^co  cif  twenty-o3ie  iiiid  lifty,  and  uiost 
of  them  between  the  ageaof  thirty-oneand  forty.  Those  cascti  occur* 
ring  in  the  extrt>mo  of  life  are  iliie  to  senile  arterial  ehiinges  or  to 
tubfivie  or  injiiiT.  There  is  not  miirh  diffei-ence  in  the  age  re- 
lations of  the  cajioa  of  syphilitic  origin  and  those  due  to  other  causes. 
Between  twenty-one  ami  thirt}',  5  out  of  14  wcie  of  syphiliUc 
origin.  Ketween  tliirty-otie  and  forty,  9  out  of  23  were  of  apei^itio 
origin,  and  syphilis  may  fairly  be  said  to  cause  over  one-half  the 
oases  of  nan -traumatic  and  nou-tubereulous  myelitis  of  adult  life. 

Symptoms. — When  the  disease  begins  primarily  as  a  chronie 
affection  the  symptoma  are  nn  fiillowi>: 

The  patient  notiws  that  his  legs  seem  heavy  and  easily  gvt  tired; 
pfichling  and  ntniib  sensaliona  ar*"  felt  in  the  feet;  o^M-asionally  a  lit- 
tle ]iain  develo[i3  in  the  biiik  or  tiiere  id  a  sense  of  constriction  about 
the  trunk.  The  legs  are  v.n^,  and  tests  often  show  tliat  the  rellexes 
are  exaggerated.  There  is  but  little  wasting  of  them,  however. 
The  sexual  power  declines;  the  bladder  gives  some  trouble,  there 
being  a  tendency  to  i-eterttion ;  th«  bitwels  are  constipated.  After  a 
feir  weeks  or  months  there  is  a  partial  paraplegia,  with  rigidity  of 
tlie  limbs  oud  exaggerated  reflexes.  Some  ana;tithesia  exists,  and 
occasional  jiain,  whtob  is  not  severe  and  is  felt  more  in  the  back 
than  the  It'gs. 

The  muscles  have  now  wasted  somewhat,  but  show  no  decided 
changes  to  th«  clet^trieal  current.  The  binildcr  Iweomes  more  in- 
volved, the  urine  has  to  he  drawn,  it  ia  often  alkiUme,  and  unless 
care  is  t-ikeu  cystitis  develops.  Tha  patient  is  still  able  to  walk, 
bat  be  does  so  with  a  stiff,  shuffling  gait  which  is  charactcriNtiR 
(Fig.  120).  Thediseasemay  show  signs  of  slowly  extending  up  and 
down,  more  often  up.  The  anuA  bocome  involved;  weakness  and 
stiffnesB,  with  some  wasting,  anaesthesia,  nml  pain,  develop,  or  tha 
disease  may  cp,T8e  its  progress  and  the  patient  remain  partly  para- 
lyaeil  for  years.  The  general  health  during  the  course  of  the  dis«ase 
deteriorates  slowly ;  the  patients  often  become  aufemio  and  have  an 
17 
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imhealthy  pallor.  Eveutuallf  Uie  paraple^a  l)ecoiues  c;ompleti', 
the  patient  is  betb-id^idfii,  the  legs  are  alroiilncd,  foiitractursd,  aiid 
rigid,  with  mot-porlcsa  anrpsthesia.  Cystitis  and  nfphiitia  develop, 
and  the  patient  dies  from  these  or  othei  iiitercurreut  disenses. 

Chronic  secuuilary  myelitis,  which  is  the  form  comnioDly  seen, 
pi-eseuts  eventually  much  tlie  same  picture  as  that  juat  dcacrihed. 
In  tllis  type,  however,  the  symptuuiit  aie  wonse  at  first,  th«ii  im- 
prove or  tt-gresH,  theji  become  stationary, 
and  finally  grow  worse. 

iSijmptoins  of  the.  Pijfftrrnt  fomut. — 
The  usual  type  of  vhroniu  myelitis  is  the 
transverse  doraal  or  durso-lumhar,  and 
this  gives  s}'mptoms  as  above  desc-riWd. 
If  the  luinbar  region  is  affectwl  there 
ai'O  more  paraplegia,  wasting,  aiid  in- 
volvement of  organic  centres.  I£  the 
myelitis  is  cervical  the  arms  are  involved, 
there  may  be  pupillary-  dianges,  and  tli© 
respiratory  niuscles  are  partly  paralyzed; 
the  paraplegia  is  not  so  complete  and 
the  [liHturhiuiees  ot  ttensation  are  likely 
to  be  more  varied. 

Comj'rcjmi-'H  lUi/eJiti*,  so  called,  is 
usually  only  a  compression  atrophy.  It 
is  due,  us  a  nili!,  to  vprtebnil  eanes,  but 
its  cause  may  be  a  spinal  tumor,  aneu- 
rism, and  pathymcuingitis.  Conipres- 
siou  myelitis  is  distinguished  from  other 
forms  by  its  slow  onset  and  the  presence 
at  first  of  irritatiTe  or  "  root"  symptoms. 
The  patient  suffers  from  pain  and  ten- 
derness localized  at  a  eortoio  point  iu  the  spine.  The  pain  radiates 
about  the  trunk  or  down  the  Uuibs  mid  is  increased  on  movements. 
At  aboDt  tlie  same  time  some  motor  weukness  develops,  usually  in 
the  form  of  paraplegia.  Tlie  muflclea  wuste  but  slightly.  The  re- 
flexes are  exaggerated;  twitcliiags,  spasms,  and  contrm-tures  finally 
oocnr,  and  there  ia  developed  a  spjistic  paraplegia  or  qnadruplegia. 
With  this  there  is  usually  some  amestliesia,  though  it  is  not  com- 
plete. Thrt  diseafie  is  uftenest  in  tlio  donial  or  lower  cervical  region, 
and  hence  the  Bphtncters  eseape  until  late.  Locally,  evidences  of 
spiao  disease  appear  early  in  the  form  of  a  kyphosis. 

A  fytnilcir  firn-^/irnilifmni  )iit/r/i.ti.v  can  rarely  bp  recogniwd  with 
certiitniy.     It  produces  less  pain  and  Irrit-ation,  but  leada  to  inus- 
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ciilar  atrophy,  disorders  of  acnaations  such  as  thermo-aiissthesia, 
distiirbunce  of  vasomotor  and  serretory  ntrvps  and  viBc«ral  ct^iitres. 

i'tith-J»ijtf. — The  pia  iuat«r  is  thitkcueil  over  lUe  affwited  regiou 
aud  oiXKu  throughout  the  tord.  The  cord  itusll  has  a  gray,  dis- 
colored look  at  the  affected  level,  and  13  iwually  shrunken  or  dis- 
torted aud  hard  to  the  touch.  In  sc-vcrc  ca-iea  of  afcondary  cliar- 
aoter  it  is  mlticed  to  a  small  sire,  and  the  mpmbrancs  alxint  it  are 
tliick  oud  tnflanicd.  Id  transverse  myelitis  a  vertieal  area  of  only 
two  or  three  iiiclies  is  itivulred.  The  iuicTOsc>o|>e  kIiows  that  the 
proniioeiit  cltAiiges  are  loss  of  nerve  tttructtire,  great  increase  of  con- 
nective tissHo,  and  increase  in  the  numlter  of  vessels,  which  oft*n 
have  f-hickened  walls.  Tu  the  more  seriously  diseased  part  little  is 
seen  but  connective  tissue.  In  parts  less  diseased  some  nerve  fibi-ea 
ar«  BL*eu,  many  having  evidences  uf  partial  disintegration.  There 
is  also  a  goorl  deal  of  amorphous  material  studded  with  nuclei. 
St«llatc  cells,  granule  cells,  and  nerve  cells  in  various  stages  of 
dfgenerotion  are  present.  In  the  parts  le.<is  affe<'ted  the  signs  ot 
uongeation  and  vascular  irritation  are  more  pronounced. 

Diii'jrt'isU. — This  must  bo  made  from  progrcstiive  musi^utar 
atrophy  and  amyotrophitT  lateral  aclerysis,  paehynieiiicgitis  and 
spinal  tumor;  from  locomotor  ataxia,  multiple  sclerosiv,  aud  brain 
palsies. 

In  progrt'ssive  niUHcuIar  atrophy  there  is  a  peculiar  atrophy  witli- 
out  involvement  of  the  sphinctera  or  sensory  disturbance.  In 
pachymeningitis  there  ia  often  a  history  of  an  injury  ;  there  is  moi'*> 
pftin  in  the  hack  and  a  more  marked  anflp-Stheaia.  Thf*  sphincters 
arc  not  involvcil.  Pachymeningitis  is  also  usually  located  in  the 
cervicjd  reginn.  Tumors  Ufiually  cauiw  much  more  pain;  thn  nynip- 
toma  comu  on  slowly  and  ai-e  more  definitely  localized.  A  spastio 
paraplegia  occui-8  from  bi-aiu  <Usease  and  as  a  functiouul  trouble. 
In  either  case  11»Te  aro  no  trophic  or  sensory  troublcK,  nor  is  there 
involvement  of  the  sphiiu'ters.  In  locomotor  ataxia  there  is  no 
great  degree  of  motor  paralysiit,  and  thure  aro  pecnliar  ataxic  and 
sensory  disturbances.  In  multiple  sclerosis  there  are  eye  symptoms, 
siieech  distnrbaiH«s,  and  tr«mor.  Paralysis  froin  brain  disease  is 
almost  always  unilateral,  jainless,  spastic,  and  free  from  disturfo- 
aiioc  of  the  visceral  centres.  ^ 

/'ropw'wra.^Inflaniiiiiitory  processes  have  a  tendency  to  censa 
when  their  rejiaratory  iinrt  eliminative  work  is  done.  Chronin  mye- 
litis, however,  is  often,  vvi  has  been  stated,  a  destructive  pi-ouess 
due  to  M>me  defect  in  vaHCtdar  supply  or  to  some  inAchanical  irrita- 
tion. Besides  this,  in  the  spinal  cord  Rrt-ondury  degenerations  set 
in  B8  soon  as  ceitaia  tracts  ace  interfered   with.     Henee  chronio 
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myelitis,  after  a  period  of  impruveuieut,  geiieraJly  progresses,  and 
tlie  prognosis  is  ui>t  v^ry  favorable.  Still,  jjatieuta  may  live  from 
five  to  twtny-five  yeais.  Dorsal  myeiitia  is  thc-  most  favoi-able 
form;  cuinpression  Jiiyelitis  from  caries  ran  also  oft«li  be  succ^^aa- 
fuliy  treatud.  Tliosf  ftirtiis  wliirli  i^m;  oil  ratlipp  rajiidiy  are  more 
liliely  to  cease  jirogrcBStDg  (Gowers).  Sei-iuiis  involvemeot  of  the 
bladder  is  a  bad  isigii,  aiid  iiaUiralLy  the  pi-oguoais  is  woreti  tJie  more 
compIi>te  the  piiialysis. 

Tivotmeiif.  —  In  the  earlier  and  progressive  stage  of  clnonit:  mye- 
litic re&t  iii  iin[)omtivt\  The  patient  sliould  He  down  much  of  the 
time.  CouDter-irritaticn  in  the  form  or  fly  bliijten>,  the  cautery,  or 
selons  shouhl  be  ajiplied,  aii<l  if  no  irnpvovfiiieiit  ri-suUs  wet  or  dry 
cups  used.  The  descending  galvaiuc  cutient  along  the  spijie  should 
be  tried;  faradiain  and  massage  being  used  upcm  tlie  limbs.  Cold 
baths  aiid  cold  applimtions  must  be  prescribed  carefully  if  at  all. 
Lukewarm  baths,  90^  f«)  98^  F.,  or  hiilf-lmtlis  with  friytioii  at  7(|-  to 
80°  F.,  are  more  likely  to  be  useful,  but  even  these  must  be  tried 
cauti<niH]y.  The  first  baths  ttbould  last  not  over  fivi*  minutett  aud 
shouhl  he  repeated  only  three  nrfoiir  times  weekly.  Tn  later  para- 
pU'gio  aud  bedridden  stages,  eleotrioal  iuid  hydro-therapeutic  appli- 
eutiuus  should  Ire  ftdlowed  up  ]iatiently  and  jiert^isU'utly.  The  pa- 
tient now  may  be  allowed  to  remain  and  exercise  in  the  lukewarm 
bath  for  some  time. 

Tnl-ernally,  iodide  of  potassium  and  mercury  should  bo  first 
given.  After  thorough  trial  with  these  remedies  for  six  or  eight 
weeks,  the  patient  should  be  pivea  courses  of  treatment  with, 
arsenic,  uitrate  y£  silver,  phosphorus,  aud  perhaps  the  chloride  of 
gold.  Pills  of  ar8e]]ite  of  sodiuui,  gr.  ^^,  may  he  administered  three 
or  four  times  daily  for  two  months;  if  benefit  ensues,  the  remedy 
should  be  resumPil  nfter  an  intermission  of  tliH'n  weeks.  Plioa- 
phorus  is  best  given  in  the  form  of  an  elixir  in  doses  of  gr.  -^^f  ter 
in  die  increased  to  gr,  ■^\.  The  reiuedy  should  be  suspended  for 
Uiree  days  at  the  end  of  each  ten  days.  Silver  is  given  usually 
in  the  form  of  the  nitrate  {dose,  gr.  ^.  to  j).  Not  more  than  one 
drachm  should  be  given  without  a  three-months'  intermission. 
Some  assert  that  the  hypophosplutc  of  silver  and  stxlium,  and 
the  albuminate,  are  surer  prepiirations.  I  do  not  advise  the 
use  of  ergot.  Strychniue  iu  small  doses  is  sometimes  usefiil. 
Tot  the  bladder  troubles,  the  internal  use  of  boric  acid,  buchu, 
sandalwood,  and  similar  drugs  i.t  usefn].  Mechanical  and  surgical 
measures  may  be  of  some  help.  In  some  cases  suspension  does 
gtMKl,  but  it  may  do  harm.  Teuotomy  ia  juF^tiliHl]le  for  the  purpose 
of  stcaighteuing  coutractured  limbs.     In  eompretisiou  myelitis  sua- 
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pension  on  an  inclined  plane  and  the  plaster  jacket  or  other  support 
ara  indicated.  Cuees  linvc  W>eu  reported  iii  wliii'h  surgical  opvta- 
tioos  for  the  relief  of  a  8UpiK»sed  tumor  have  cured  coinprtMsion 
myelitis  from  Potfs  disease.  Sea  vovHijes  are  often  useful  and  ai* 
preferable  to  mountain  climates.  Rpst,  quiet,  fresh  air,  and  a  very 
regular  life  are  the  Mseutials  in  all  climates. 


AcuTR  Antrrior  Polio MYKLiTts  (T^FAKTirK  Spiral  Paralysts, 

ACUTK  AtBOPUIC   P.\ItALY8U*J. 

Anterior  poliomyelitis  is  a  diseswe  of  the  spinal  cord  cliaracter- 
ized  by  a  motor  paralysis  of  rapid  oiwft,  followed  by  uiuscuhir  wasi- 
ing,  without  sensory  symptoms.  It  occurs  at  ail  ok's,  but  vastly 
oftener  in  infancy;  heuce  it  is  often  called  infantile  spinal  palfty. 

Eii"loi)ij. — Tho  average  age  at  tlie  time  of  altark  is  two  years. 
Must  cases  occur  uudei'  ten,  and  foiir-tiftlis  of  these  ocirur  imdor 
three.  It  may  bo  congenital,  i*.r-.,  o<!cur  in  intra- utorino  life 
(Sinkicrj,  and  it  may  occur  as  late  as  sixty.  Most  adult  cases  occur 
under  the  age  of  thirty.*  Itathcr  more  of  tho  iafautile  cases  occur 
in  boys,  and  most  of  the  adult  case^  ocuur  in  males.  Kac«  and  cli- 
mate afford  no  exemption  so  far  as  is  known.  The  great  iiutjorlty 
of  C.13C3  occur  during  the  hot  months  of  summer  (.Siukler).  Nearly 
eighty  j>er  cent  (TS.S)  occur  ln'twetinJuuc  aiul  .Sept«ml)cr,  inclusive. 
Heredity  has  an  influence  in  oaly  one  or  two  i^er  cent  of  cases. 

Over-exercise  and  chilling  of  the  body  when  heated  are  occa- 
sional causes.  Infectious  fevers  (oftenest  measles)  precede  the  at-  ^ 
taifk  in  about  seveu  i>er  ceut  (Hinkler).  The  disease  luis  sm-eral 
times  occurred  as  an  epidemic.  Uentitiou  is  rarely  an  excit- 
ing cause,  as  usud  to  be  supi^HMed.  Injuries  and  falls  in  a  few 
instances  appear  to  lie  the  cause  of  the  disease.  The  fact  that  the 
child  is  just  beginning  to  walk  at  the  period  when  most  susceptible 
to  poliomyelitis  ninst  lie  considered  of  importance,  since  the  new 
niovemeiils  call  for  an  unusual  activity  of  the  Rpinal  centres. 

To  sum  up,  (If/'.-,  sK'tsnn,  aiul  infirtious  flUeasFii  ax»  the  three  most 
important  etiological  factors. 

Stjmptnnm.—TXwTft  ate  rarely  any  premonitory  symptoms.     The 

•  Among ."itfpcraonul  cdws.  8fi  were  (ii  clilliirt-ri  HI  liie  Imter  iht-re  w«re 
S4  ntalcH,  ifi  fcmnlrra.  .\gca:  Tmlcr  oix  nionth.t.  I  :  luilf  lo  one  j'onr.  t);  one 
to  two  years.  ID;  two  In  thrrr  yciir*.  Ti ;  ilirtr  lo  fmir  year*.  S;  fuur  to  nix 
yesrs.  3i  six  to  eight  jrcars,  8.  FinnI  n-smlt  wn*  jiiiltT.  diirfly  in  ri;;ht  'eg. 
In  \A  :  cliiclly  Id  left  leg.  in  fi ;  iti  bnih  It^^s,  h ;  iti  t\g,h%  amt.  J  :  nil  four  c\- 
truinltleR.  1 :  tin-  n;innfDilcr  in  various  combinations.  H'twasR  foUowed 
acnrtntina  Id  1.  pertuasis  In  3.  cholera  iufsnium  in  1,  some  "tvtt^  In  Doarlj 
all  c&acii. 
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patient  is  taken  with  a  slight  fever,  100^  to  102°  F.*  accompanied 
by  vomiting,  diarrhoea,  or  convulsions.  In  a  few  hours  or  a  day 
paralysis  develops;  sometimes  the  paralysis  is  as  much  as  a  week  in 
developing  (''subacute  form").  The  fever  lasts  from  one  to  three 
or  four  days.  The  paralysis  rapidly  reaches  its  height,  then  remains 
stationary  for  a  time;  then  improvement  seta  in,  which  reaches  a 
certain  point  and  stops. 
We  have  consequently : 

1.  A  stage  of  invasion — a  few  hours  or  a  week, 

2.  A  stationary  period — one  to  six  weeks,  usually  two  weeks. 

3.  A  stage  of  improvement — six  months  to  a  year. 

4.  A  chronic  stage. 

1.  The  stage  of  invasion  may  be  so  sudden  as  to  suggest  hemor- 
rhage. Sometimes  the  child,  after  a  restless,  feverish  night,  wakes 
in  the  morning  paralyzed.  Usually  the  initiatory  symptoms  last 
less  than  a  day.  With  or  before  the  paralysis  a  fever  of  100°  to 
102^  F.,  vomiting,  delirium,  and,  much  leas  often,  convulsions 
which  are  not  severe,  occur.  After  the  general  disturbance  subsides 
there  may  be  some  pain  In  the  back  and  limbs  for  a  few  days,  and 
in  rare  cases  the  bladder  is  involved  so  that  there  is  retention  of 
urine.     But  the  dominant  symptom  is  motor  paralysis. 

The  paralysis  is  oftenest  paraplegia,  next  one  leg,  next  the  arms 
and  legs,  and  after  this  various  combinations.  The  eye  muscles, 
laryngeal  and  respiratory  muscles,  always  escape  in  infants.  In 
older  jjersons  the  facial  nerve  may  be  involved.  In  ct*rtain  peculiar 
.  cases  the  cranial  nerve  nuclei  are  attacked,  in  association  with  the 
anterior  horns.  When  the  eye-raiiscle  nuclei  are  involved  it  is  called 
"  polio-encephalitis  sujierior ;"  when  cranial  nerve  nuclei  lower  down 
are  involved  it  is  railed  "  polio-encephalitis  inferior." 

2.  The  paralysis  reaches  its  height  in  from  one  to  four  days. 
It  remains  at  its  heiglit  for  from  one  to  six  weeks,  and  then  im- 
provement gradually  sets  in.  Tn  two  or  three  weeks  a  wasting  of 
the  paralyzed  limb  maybe  noticed.  Tt  is  flabl)y,  its  tiMiiperature 
lowered,  and  the  reflexes  are  gone.  Sliglit  tenderness  may  be 
present,  but  there  is  no  ansestliesia. 

3.  The  stage  of  improvement  lasts  for  from  six  to  twelve  months. 
There  is  gradual  disappearance  of  the  paralysis,  beginning  in  the 
limbs  least  affected.  This  continues  until  the  paralysis  has  left  all 
but  one  or  two  limbs.  As  a  rule,  it  is  the  legs  alone  that  art'  finally 
left  paralyzed.  In  a  quarter  of  the  cises  both  legs,  and  in  half  of 
the  cases  one  leg,  ofteuer  the  right,  remain  affected.  The  muscles 
waste  and  show  the  reaction  of  degeneration,  viz.,  loss  of  faradic  ir- 
ritability, retention  but  lessening  of  galvanic  irritability,  sluggish 
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conti'uottonA,  aud  sometiiiiea  polar  changes.  In  the  leg  fhe  anterior 
tibial  group  of  iiiusrIos  iu  oftoiiesc  affecteil,  iu  the  avm  the  deltoid 
and  shuuldtT  group.  The  atrophy,  having  reached  a  certain  grade, 
fiitftlly  i.'i'a&eK,  aud  Iheii  a  uliglit  improvement  ina^'  set  in.  After 
the  t-nd  of  n  year  not  much  further  spotttaneoua  improvemcut  can 
be  expected. 

4.  The  teiiiperatiireof  the  alfected  limb  ts  lowered  several  de- 
grees, thebkiu  has  u  ix'ddish- purplish,  mottled  Wk.  The  bones  -as 
well  »s  niuacVs  of  tiie  atfct-tfvl  hmbs  do  not  grow  so  fant  a3  thrtso  of 
the  healthy  limb.  Hence  in  tine  the  foot  becomes  smaller  aud  the 
leg  ahort^T.  Owing  to  the  coutraction  of  unopposed  muaclea  dc- 
fonnities  occur.     The  most  frcq^ucnt  are  talipes  equinus,  calipcs 
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Fto.  iCt.— Sauc.  Uv-uk  EnuMon,  Zoning  cuugrsttoa.  « 

valgus  and  varus.  Deformities  of  thu  knees,  cAiitractinti  of  the 
plantar  Xascia,  and  latt-ral  curvature  of  the  spine,  also  take  place. 
The  general  health  of  the  patient  is  usually  good. 

PtithiJofjy. — Thodisoaao  is  an  acute  exudative  inflammation  »itli 
dcBtnietiou  of  tissui;,  hut  without  suppuration.  It  afTecrts  chiefly 
the  anterior  coriiua,  espeeially  oE  the  luuibur  and  cervical  enliirge* 
uients  (Figs.  121,  122).  It  is  uot,  as  a  rule,  dilTuse,  but  often  tiie 
brunt  of  the  trouble  is  felt  only  by  certain  cell  groups.  These  ate 
destroyed,  and  after  a  time  connective  tissue  takes  their  place.  In 
rare  cases  the  larger  part  of  the  central  gray  and  some  of  the  white 
matter  ait'  involved.  Later  a  certaiu  amount  of  sclerosis  occurs  in 
the  lateral  columns.  The  anterior  riiuts  and  motor  nerves  atrophy. 
The  muscle  tissue  also  wasteit,  and  its  place  is  supplied  by  conuec- 
tire  tissue. 

Ditifftioats The  diHcase  munt  tie  distinguishol  from  niulti|>Ie 

nenrititt,  apinal  heinorrhsige,  certrbral  piUsies,  birth  Daisies,  and  i>ro- 
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grossiva  muscular  atropby.     The  diagoosiA  can  be  easily  made  in 
aliiit'Ht  all  cases  by  reuieinberiii^  iLese  facts: 

1.  The  age  of  the  patient. 

2.  The  abrupt  onsft  anrl  rapid  dt?velopm«*i)t  of  extreme  paralysia. 

3.  Tho  tpudpncy  to  improve. 

4.  The  absence  of  ana'stheaia,  bladder  or  rectal  symptoms, 
ngidity,  and  jiaiu. 

5.  The  elt'ctrJcal  reactions. 

G.  The  arrest  of  giuwtli  of  the  limb.  Multiple  neurttib  auil 
progressive  muscular  atrophy  rarely  occur  in  children.  Myelitis 
and  h*?iiiorrhagc  are  usually  acwuiipanipil  l>y  sensory  diBonlers,  bed- 
sores, ami  bladder  tioublea;  cerebral  palsies  are  usually  unilateral 
and  accompanied  by  symptoms  of  stiffness  and  exaggeration  of 
refl<>xes. 

PfuffHoata. — The  patient  rarely  dies,  eillier  from  the  disease  or 
itH  aeqiielai.  Hi^  alviays  improves,  hut  lie  hardly  ever  gets  entirely 
well.  The  cases  in  which  recovery  is  complete  are  those  of  simple 
exudative  inSaiuuiatimi  witliout  any  uecrosiH,  Much  van  be  done 
by  careful  and  persistent  treatment  and  by  the  help  of  orthopaMlic 
surgery,  even  in  old  crjifts.  The  usual  cuurse  is  for  the  patient  to 
geb  back  Oie  use  of  alt  but  one  leg.  He  grows  to  adnlt  life  with 
this  short  and  weakened  nipniber. 

Tretttmeiit.^ln  the  acute  atago  the  cliild  shuuld  be  put  to  bed 
and  kept  there.  Io<line  or  mustard  piasters  or  leeches  must  be  ap- 
plied to  the  spine.  Tiiternally,  a  smart  laxative  and  a  iliui-ctir  must 
be  given  (calomel,  gr.  iij. ;  tartrat.  putas.,  pr.  xx.).  Then  tincture 
of  aconitti  is  to  b«  atlintnistei'cd  in  dof^es  (if  o\m  drup  every  lialfdiour 
&a  indicat««i  by  the  fever.  To  thia  may  be  added  sweet  spirits  of 
nitre.  Rest  is  the  most  essential  thing.  The  limbs  should  Iwkept 
<iuiet  and  waim.  At  the  end  of  two  weeks  electriral  applications 
may  be  vi-ry  cautiously  made  to  the  limbs  three  times  a  week,  if 
there  ia  no  fcenderncHS  or  fever.  After  four  weeks,  electrical  treat- 
ment alionld  be  given  daily  for  a  month,  each  limb  heing  ti"eated  for 
only  two  or  three  luiuutes.  Alter  a  rest  of  a  fortnight  another  foui- 
weeks'  treatment  may  be  given.  Treatment  shnnld  be  thus  applied 
intermittently  till  the  end  of  a  year.  After  this  it  can  be  continued 
or  Kloppcd  »4'e(U'(ling  to  tin*  m]iditioii  of  the  patient.  In  old  cn»ies 
daily  treatment  for  one  or  two  years  will  sometimes  proiluce  valuable 
resuHs  (G.  M.  Hammund).  That  form  of  eleetrieity  which  caut^es 
museular  contractions  nioat  easily  should  be  employed,  and  this  is 
usually  thegalvanie  cun-ent.  Massage  is  a  most  iuijjortaut  adjuvant 
to  eWtrifily.  It  is  Ijcst  (jiveu  daily  for  not  over  ten  minutes  to  a 
single  limb.     It  is  imperative  also  that  the  physiciaii  overcome  any 
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recommeadecl  and  are  gtnaetimes  prescribed  for  the  iinprovemeDt  of 
the  general  bealtb  aod  vAatii  cauta. 

Cbboxic  Axtekioe  PoLioMrELiTis. — This  form  of  myelitis  is 
very  rare,  and  most  careful  examination  must  be  made  to  exclude  on 
the  cne  hand  multiple  neuritis,  and  on  the  other  progressive  mns- 
cular  atrophy. 

Etioltfjij. — Adults  are  chiefly  afFected,  and  men  more  often  than 
vomen.  Exposure,  lead* poisoning,  and  syphilis  are  among  the 
principal  causes. 

Stjmj/toms. — The  disease  affects  one  or  more  of  the  extremities, 
often  all  four  of  them.  There  is  a  gradual  paralysis,  rapidly  fol- 
lowed by  atrophy,  with  degenerative  electrical  reactions.  There  is 
but  little  pain  or  other  sensory  disturbance.  The  sphincters  are  uot 
affected. 

The  disease  takes  one  of  two  courses  .- 

1.  After  reaching  its  height,  improvement  gradually  sets  in  and 
recovery  may  become  nearly  complete. 

2.  The  disease  steadily  progresses  until  the  patient  presents  the 
picture  of  a  case  of  prt^ressive  muscular  atrophy.  In  a  few  mouths, 
or  at  the  most  one  or  two  years,  death  ensues.  Occasionally,  how- 
ever, after  reaching  a  very  advanced  stage,  the  process  stops  (Fig. 
123)  and  a  slight  irajirovement  may  set  iu.  These  progressive  cases 
of  chronic  poliomyelitis  appear  to  stand  half-way  between  ordinary 
chronio  poliomyelitis  and  progressive  muscular  atrophy.* 

Viaijntms. — The  disease  is  distinguished  from  multiple  neuritis 
by  the  abseuce  of  pain,  tenderness,  and  anaesthesia;  from  progres- 
sive muscular  atrophy  by  the  rapid  onset,  the  occurrence  of  paraly- 
sis first  and  wasting  afterwavd,  the  early  degenerative  reactions,  and 
the  absence  of  fibrillary  contractions.  A  history  of  leiul  poisoning 
may  also  help  in  the  diagnosis. 

The  truatmtmt  is  mainly  symptomatic  and  must  be  carried  out 
on  the  lines  indicated  under  the  head  of  Acute  Anterior  Poliomye- 
litis, Iodide  of  potassium,  mercury,  and  strychnine  should  be 
given. 

AcuTB  A-VD  Chroxic  Sexile  Pakaplegia. 

A  rather  sudden  paralysis  of  both  legs  sometimes  attacks  old 
people  aa  the  result  of  thrombosis  or  hemorrhage  of  spinal  arteries. 
In  these  cases  the  symptoms  come  on  suddenly,  as  in  acute  mye- 

*  Subaeate  Spinal  Paralytieof  Duehenne. — The  diseases  described  under 
this  head  are  chiefly  cases  of  multiple  neuritis.  In  a  very  ftw  there  are  both 
nsurltlH  and  myelitis:  In  others  the  condition  is  one  of  minute  focal  spinal 
hemorrhages  with  secondary  inyelitia. 
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litis,  only  there  is  not  much  pain.  The  patient  has  sometimes  a 
decided  paralysis,  aud  sometimes  moderate  paralysis  but  very  great 
ataxia,  depending  on  the  arteries  involved,  whether  postero-iateral 
or  central.  The  patient  usually  improves  rather  rapidly  and  may 
regain  a  large  part  of  his  strength,  but  relapse  is  likely  to  occur. 
Best  and  proper  attention  to  diet  and  elimination  are  indicated. 

A  chronic  form  of  jiaraplegia,  slowly  developing,  is  also  seen  in 
old  people.  It  begins  with  simple  weakness  of  the  legs,  followed 
by  wasting  and  progressive  development  of  a  paraplegia.  The 
sphincters  eventually  become  involved.  The  disease  affects  the 
lower  extremities  first,  but  gradually  extends,  and  finally  involves 
the  arms.  The  general  characters  are  those  of  a  progressive  mus- 
cular atrophy ;  but  the  disease  is  distinguished  from  this  by  the  fact 
that  the  sphincters  become  rather  early  involved,  and  that  the  pa* 
ralysis  and  wasting  go  on  together  without  any  fibrillary  contrac- 
tions. The  medulla  and  the  facial  and  ocular  muscles  do  not  become 
involved.  Clinically  the  disease  cannot  be  distinguished  from  a 
chronic  anterior  poliomyelitis  which  takes  upon  itself  a  progressive 
type.  On  post-mortem,  however,  it  is  found  that  there  is  a  soften- 
ing of  the  gray  matter  in  die  anterior  horns  of  the  spinal  cord,  more 
marked  in  the  lumbar  swelling.  This  softening  is  apparently  due 
to  the  thickening  and  obliteration  of  the  blood-vessels  from  senile 
changes  in  them. 

Dr.  Gowers  describes  a  disease  which  he  calls  senile  para- 
plegia in  which  there  are  simple  weakness  of  the  legs  and  slow- 
ness of  movement,  without  any  atrophy,  sensory  disturbance,  or 
alteration  in  the  reflexes.  He  considers  it  to  be  a  form  of  paralysis 
agitaiis.  The  disease  which  I  have  described,  however,  represents 
more  truly  a  simple  senile  paraplegia.  Very  little  can  be  done  for 
this  trouble  therapeutically.  The  use  of  nitroglycerin,  iodide  of 
potassium,  sparteine,  digitalis,  and  general  tonic  and  hygienic 
measures  are  indicated. 

Acute  Ascendixo  Paralysis  (Lan'dry's  Paraltsis). 

Acute  ascending  paralysis  is  a  disease  characterized  by  a  rapidly 
developing  paralysis  which  begins  in  the  legs  and  then  involves  in 
turn  the  trunk,  arms,  respiratory  and  throat  muscles,  usually  end- 
ing in  death.  There  is  little  disturbance  of  sensation,  no  atrophy 
or  changes  in  electrical  irritability,  and  no  involvement  of  the 
sphincters. 

f'tinhi'jij. — The  disease  ia  a  rare  one.  It  occurs  chiefly  between 
the  ages  of  twenty  and  forty;  men  are  affected  oftener  than  women. 
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Kxpoaure  is  an  excitiug  cause,  and  it  occurs  sometimes  aft«r  acuta 
inf(>ctious  forers  and  syphilis.  The  form  of  rabies  known  as ''  para- 
lytio"  causes  a  disease  which  is  apparently  identical  witli  Landry's 
paralysis. 

Symptoms. — There  may  be  slight  preiuoaitorj-  symptoms  fov  a 
few  days,  coDsisting  of  numbness  iu  the  extremities,  paiu  iu  the 
back  or  Hmhs,  and  malaise.  The  first  defmite  sign  ot  tlie  ili&ease  is 
weakness  in  tlie  legs,  which  rapidly  increases  until  in  a  day  or  two 
the  patient  cnuuot  walk.  The  paralysis  soon  invol^'es  the  arms  and 
then  the  muscles  of  cvapiruliuu;  the  mrduUa  is  last  affected,  and 
llien  respiration  becomes  difficult;  swaJlowiag  and  articulation  may 
hn  iinpossihle.  In  rare  castas  thorc  are  facial  and  eye  palsies.  Ihir- 
ing  the  course  of  the  paralysis  there  is  little  paiii  or  sensory  diaiurb- 
anec,  but  some  degree  of  anaistliesia  may  occur.  The  deeji  relk-xp-S 
ore  abolished.  There  are  no  vasomutur  aud  uo  seeretory  disturb- 
ances, no  noticeable  atrophy,  and  no  degenerative  reactions  in  the 
affecte^l  muscles.  The  bladder  ami  rectum  are  involved  onlj-  in  rare 
cases.  There  may  lie  slight  initial  fevpr,  hut  none  o^-curs  after  the 
disease  has  well  set  in.     The  uiiiid  remains  clear. 

The  disease,  as  a  rule,  ends  fatatly,  audit  usually  luns  its  course 
in  less  than  a  week.  Death  has  occurred  in  forty-ei^^ht  hours.  On 
the  other  hand,  death  has  bt-t-n  postpoued  thi-et'  or  four  weeks. 

Tn  other  cases  the  disease  stops  short  of  the  medulla.  The  pa- 
tient becomes  totally  or  nearly  paralyzed  below  tlie  neck.  He  then 
begins  slowly  to  improve,  and  this  improvement  continues  for  one 
or  two  years.     Eventually  a  fair  degree  of  health  is  obtained. 

Vartatiotu. — The  disease  has  beeu  known  to  begin  in  the  medtdia 
or  cervical  region  and  descend. 

I'atfi'ilogifil  .huitntH'j. — A  number  of  ilifferent  diseases  have 
been  described  under  the  head  of  Landry's  paralysis,  and  con-e- 
spondingly  ti  nmuber  of  dilferent  anatoniLcal  changes  have  been 
found.  Multiple  neuritis,  acute  diffuse  myelitis,  and  poliomyelitis 
existed  in  some  cases,  In  nthers  Uiere  was  a  {Irop^icul  exuilation  La 
tliG  central  oanal  of  the  spinal  cord,  or  a  hyaline  change  in  the  cen- 
tral arteries.  Iu  recent  years  decided  changes  iu  the  auteriot-boni 
cells  have  been  detectt><l  by  jneans  of  the  NissI  stain  •,  and  it  i.s  pretty 
welldecidedthatthedisea-seisinits  ordiuai-y  manifestations  an  acuta 
toxaemia  of  the  pei-iplipral  motor  neuron.  Tho  jmralysis  is  probably 
due  to  a  poison  of  microbic  origin.  In  some  cases  certainly  thia 
poison  is  that  of  rabies;  but  it  is  not  uupossible  that  oilier  infec- 
tioDS  may  pick  out  and  susjwnd  the  functions  of  the  anterior  eomual 
cells,  or,  as  Gowers  suggests,  the  "end  brushes^'  of  the  motor  tract 
which  connect  with  these  cells.     This  would  explain  the  symptoms. 
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Sometimes  the  poison  may  be  so  great  in  amount  and  so  irritat- 
ing as  to  set  up  a  myelitis  or  perhaps  a  neuritis.  Cases  iUustrating 
these  facts  have  been  reported  (Eichberg,  Rosenheim,  Putnam). 
But  in  most  cases  the  patient  dies  before  the  toxin  can  produce  any 
inflammatory  reaction. 

T/te  2>rof/»ogis  is  very  grave,  but  not  absolutely  bad.  If  there  is 
reason  to  suspect  the  case  of  being  one  of  paralytic  rabies,  no  hope 
can  be  offered. 

Ififtf/nosis. — This  must  be  made  from  acute  poliomyelitis,  acute 
myelitis,  and  acute  multiple  neuritis. 

Its  acute  ascending  course,  absence  of  fever,  of  aneesthesia, 
atrophy,  decubitus,  sphincter  troubles,  and  especially  the  absence  of 
degenerative  electrical  reactions  are  sufficient  to  enable  one  to  make 
the  diagnosis.  The  age  of  the  patient,  and  the  presence  or  absence 
of  an  alcoholic  history  should  be  considered. 

Treatment. — This  consists  of  warm  baths  or  packs,  counter-irri- 
tation to  the  spine,  laxatives,  and  rest.  Large  doses  of  ergotin,  gr. 
ij.,  every  hour  have  been  successful  in  one  rase.  Salicylate  or  ben- 
zoate  of  sodium,  iodide  of  potassium,  and  mercury  may  be  tried. 


CHAPTER  XIV. 

THE  DEGENERATIVE  DISEASES   OF  THE   SPINAL 

CORD. 


Imtboductory  :  TuK  Natuke  and  Types  of  Dbgbnbration 
AND  ScLBKQSis. — The  degenerative  diseases  of  the  spinal  cord  are 
Bometimes  called  "system  diseases,"  and  some  are  often  spoken  of 
as  scleroses.  There  are  no  true  system  diseases,  however,  except 
locomotor  ataxia,  progressive  muscular  atrophy,  and  amyotrophic 
lateral  sclerosis.  These  should  really  be  called  "neuron"  rather 
than  "system"  diseases,  and  this  latter  term  is  best  not  used  as  a 
basis  of  claasificatjon.  The  term  "  sclerosis, "  also,  is  somewhat 
misleading.  Properly  speaking  it  is  the  fibroid  (and  neuroglia) 
induration  which  results  from  degeneration,  destruction,  or  in- 
flammation of  nerve  tissue.  We  speak  of  degenerative  sclerosis, 
of  an  inflammatory  and  of  a  neunxjlia  sclerosis,  or  of  a  sclerosis  of 
mixed  origin,  according  to  the  nature  of  the  primary  disease  which 
caused  it.  The  words  "degeneration"  and  "sclerosis"  are  often 
Dsed  to  indicate  the  same  thing,  one  being  the  pathological  name, 
the  other  the  anatomical.  I  shall  use  the  term  "  sclerosis"  here  in 
its  pathological  sense,  meaning  the  process  of  hardening,  in  pre- 
senting a  classification  of  the  degenerations  of  the  spinal  cord. 

'  Posterior  spinal  sclerosis  (locomo- 
tor ataxia). 

Lateral  scleroeis. 

Comliiiied  sclerosis. 

Progressive    miiacu1»r  atrophy, 
amyotrophic  lateral  sclerosis. 

Ascending   and  descending  degen- 
erations. 

Chronic  lujclitis  and  sclerosis  fol- 
lowing destruction  of  cord. 
(  Multiple  sclerosis. 

A  few  words  of  explanation  are  needed  regarding  these  different 
conditions,  since  a  world  of  confusion  has  been  made  on  account  of 
the  different  standpoints  taken  by  writers  when  nerve  pathology  was 
young. 

a.   Primaky  deoenekatiox  or  primary  sclerosis,  as  one  may  saj 


Spinal  scleroses 
or  dege  DC  ra- 
tions. 


a.  Primary  and  de- 
generative. 


b.  Secondary. 
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for  coETcoieDce,  is  a  process  whioh  begioe  lo  the  nerve  tissue  its^ 
ami  ends  in  its  atropby,  with  8uV»stitutioii  of  couuectivo  tissue.  Ai 
to  its  natuii;  so  far  as  tlie  microsctipo  sliow*  us,  it  is  a  grailunl  ilecay 
oiiil  death  of  the  neurons.  In  Boiiie  srlcroLiu  pt'oct'SHes,  like  loco* 
luutor  ataxia,  Uiia  dBcay  is  aceumpaiiii'd  by  the  ileveluptnunt  of 
irritating  pro^lucts,  leuconiaiiis  or  toxalbuiiiiDs,  whiub.  mny  pro* 
<]uco  h\>  active  a  ehiui^e  iu  tlie  cunneetivu  tisKue  aa  to  lead  to  BOitid- 
^ihing  resenibling  a  sef.oiictar]r  or  reactive    inflammation.     This  is 
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Fw).  iM. -Suowura  TM  Trac-m  ArrBorcft  i»  Suuiitkuiy  DmumuTioira  or  twi 
Brmu.  t'^no  iM  LtKioNi  AT  UirvKHRyr  Lkvua  I.  iJitMrDdlBB  (toKimermilon  mS\«r  lr«lnn 
kcalzcji  «rv]ca);  t.  a«cnntiiiiti  i.nil  d4«o»D4n«  dfK»()«TMloa.  leaieo  «l  aitUi  doraBt;  a, 
■•c«n<)l[iK*n<l  iliMoeiKlliiiE  doiceueraUoit,  kaiMiU  twdtUi  ikirMtl;  t,  ttanendlBit  dagroora- 
iloo,  lr«li>iL  aX  Ar>i  aacml. 

sever  of  high  grade,  howerer,  and  in  some  forms  of  tabes  is  very 
alijjht. 

In  prt^ressive  muscular  atrophy  the  decay  and  death  produce 
few  irritating  jToducts,  though  enough,  perhaps,  U)  arcouut  for  the 
liltrillary  twiteliiugs  ainL  otvusiunul  hypertonic,  condition  o£  the 
miwcles. 

The  ultimata  cause  of  Ihese  degenerative  procesae*  is  not  known. 
TLq  ptogret>sivQ  character  of  the  diseaseit  Uka  locoinutor  atiixia  and 
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progressive  muscular  atioiihy  woulil  leiwl  one  U)  think  that  there  is 
a  poisuu  at  voi-ti.  aud  cuustantly  acting  on  the  diseased  tissue  Su 
far,  all  bacturiolciK'*':*'  exaniinatiuiis  ]iave  failed  Ui  iliHclcse  any 
microbe,  lut  th«  fart  that  many  degenerative  pio<*sse9  follow  iii- 
fecticms  fevers  or  Byphilia  has  led  to  the  suggestiou  that  pathogenic 
genii t)  have  j>nui-ed  into! lit)  ayiitviQ  a  |H)i.soii,  oi-  have  suniodiHt'd  the 
cellular  uutntioutliat  ther«  is  a  poisou  coiistaiitly  thrown  uut,  which 
irritates  and  deiitruys  cetUiiu  areas  u£  nerve  tissue.  The  nurnial 
immunity  of  certain  ncuroiut  to  uietabi:illo  poiftous  is  lost. 

All  the  primary  degein-iations  or  wIcroBes  have  a  certain  degrti* 
of  kiii-ship.  Their  caiu^s  arc  in  uiniiy  resijecta  the  sanio,  the  course 
of  all  ill  uuifutmly  prugres&ive,  and  one  nut  vety  iufiequuntly  vcmii- 
pli<:'at*'a  auotlier.  The  sharpe^it  diatinirtions  are  found  between 
tliose  affecting  the i>eripheral  motor  nenrons  and  the  jierijiheral  sen- 
sory ni'uroiLH.  ])egenorativo  prweaMca  iniplicatiug  Uic  fot-nn-r  are 
much  rarer  and  their  course  ia  uiure  rapid  atid  fatal. 

The  degenerations  of  the  spinal  ganglia  and  the  peripheral  sen- 
Bory  neuronti  are  mure  cdiiiiuuii,  slower  in  couim^  dilTerfut  in  t^'ttul- 
ogy,  and  much  more  varied  in  tiymptoraaU)logy,  Locomotor  and 
thehert^ditary  ataxias  furnish  examples  of  this  ty]}e. 

b.    Sl.COMf-lKY    DEr.KNKKATUPJiS   OF   TUB   lij-INAL   CoRD. — WhcH 

any  of  the  lonyfibre  tracts  of  the  curd  are  cut  across  or  de- 
stroyed, there  soon  results  a  degeneration.  This  extends  np  or 
down  in  accordauca  with  the  direction  in  which  the  tracts  carry  im- 
pulses. Thutjj  wlinn  tlie  C'roH8t<il  pyramidal  tract  iu  cut  ai^ross  the 
degeneration.  <xti>uds  down;  when  tlie  cotumu  of  Ggll  is  involved  it 
extends  up.  The  degenerative  process  b^ins  almost  immediately 
and  is  complete  in  a  tew  wei^ks.  The  myelin  sheath  swflls,  grad- 
ually breaks  up,  and  disint^'grates;  the  axis  cyliiuN^r  is  inviilvpri 
next  At  tho  sanui  time  the  connective  tissue  jirolitcratca  and 
takes  the  place  of  the  wasttnl  nerves.  Finally,  long  trat-ts  of  con- 
nective tissue  have  taken  the  place  of  the  nerve  tis.siie.  The  proo- 
CM  may  not  be  a  complete  one  if  the  lesion  does  not  entii-ely  de- 
stroy thf!  tract.  The  short-Hbre  tracts  degenerate  only  a  little  way 
up  and  down. 

Svc'undary  degenerations  complicate  luid  add  to  tlie  pathological 
change  in  all  organi*;  dweasesof  the  cord.  In  brain  disease,  involv- 
ing the  motor  tract,  as  in  hemiplegia,  serondary  degeneration 
extends  into  the  cord  and  adds  to  the  seriousness  of  the  diiiease. 
Degenerations  of  ilie  spmal  cord,  however,  do  not  extend  nj}  to 
the  brain  except  in  the  catio  of  dtseatie  of  the  cerebellar  tracts. 

Those  forms  of  sclerosis  funnd  in  chronic  myelitis  are  similar  to 
the  uouuectivd- tissue  scats  following  destructive  inflammation  else- 
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where.  A  persou  vho  hs8  a  rhronio  myelitis  has  a  cicatrix  hi  liis 
sjitnal  conl.  Thu  McltiFOsis  of  iiiultiplu  scleroiiiH  is  firobabl}'  iufiaui- 
uiatory  also,  but  it  is  a  neurvglia  rather  than  a  oonuwtive-tisaue 
cicatrix. 

The  diagrams  in  Fig.  124  8}iow  the  prim*ii>ai  Beeondary  de- 
generations. Thus  a  lesion  at  the  level  of  the  sixth  cervipjil  ^g- 
iiient  shows  a.  desceadiug  degenei-atiori  in  the  pynunidal  tracts  and 
the  fommii-shapcd  tract  of  Schultze  below.  A  lesion  at  Uie  sixth 
dorsal  segment  ehows  ascendiu};  degeneration  m  the  column  of  trull, 
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Tia.  12S.— Haowisia  un  msKttiti'tBigit  ms  Hnion  axu  (tiitiHT  Tkicnt  I>xoK!iziuTiini 
A^m  Skctidii  uc  thb  Cuhp.  A,  naccadlnK  niluo-niaiitloal:  S,  InCenimliat*  l&irral  tAr- 
■ModUuD:    C.  oimniA  met  (ilMCcndlnK):    A  poM«nor  aukw-muKfnMl:    L.  IJMMuer's 

dir^t  cerebellar  tracts,  and  an t«ro- lateral  ascending  trueta  above, 
and  in  the  pyraniidal  tracts  below. 

Sfinrt  Drfiiencrating  Trarts. — By  the  use  of  more  delicate  8tair.a 
other  degenerating  traeta  have  been  discovered. 

Iq  tlie  lateral  t-oliiiuu,  scattered  fibres  exist  which  degeuurate 
do<rnwanl.  Tins  is  the  "  iDterttiediate  tract  of  the  lateral  column" 
(Fig.  125.  H  J.  Others  of  the  sonie  kind  are  found  in  the  anterior 
ooliunn.  Thia  in  the  "milco-marginal  trart"  (Fig.  125,  ,().  The 
deeoending  fibivs,  some  of  wh'ch  degenerate  downward,  some  up* 
ward,  come  in  part  from  the  cerebellum,  foraiing  a  desceadiiig  cere- 
bellar tract.  In  part  they  are  long  com  misnural  fibreH  (runueeting 
»I)per  and  lower  spinal  segments. 

In  the  posteriur  column  are  two  small  ti-atw  called  the  "iHiiuma 
tracts,"  because  of  their  shape.  They  li«  at  the  junrtion  of  tho 
colmuus  of  GoU  and  Ilurdai'h  iu  the  position  shown  in  l-'ig.  125,  C. 
The  fibres  degenerate  dowtiwaru  in  transverse  lesimis  of  th«  cer- 
vical and  dorsal  cords.  Usually  this  does  nnt  pxtpud  more  tliin  an 
inch.  The  tract  may  escape  degeaetation  in  locomotor  ataxia 
IB 
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There  its  a  descending  tract  also  iu  the  lumbo-sacral  region  of 
the  cord,  correspouding  in  a  measure  to  the  oval  zone  of  Flechsig. 
As  described  by  Bruce,  it  lies  along  the  posterior  median  septum 
above,  while  below  it  spreads  out  along  the  posterior  margin. 
Bruce  has  called  it  the  posterior  septo-marginal  trat-t  (Fig.  125,  Zf). 

LOCOMOTOR  ATAXIA.   (Postkrioh  Spinai,  Sclehosib,  Tabes 

Dejinition. — Locomotor  ataxia  is  a  chronic  progressive  disease, 
involving  primarily  the  posterior  spinal  ganglia  or  analt^us  neu- 
rons, and  later  the  spinal  cord  and  peripheral  nerves.  It  is  charac- 
terized clinically  by  inco-ordinatioii,  pains,  anaesthesia,  and  various 
visceral,  trophic,  and  other  symptoms,  aud  anatomically  by  a  degen- 
erative sclerosis  chiefly  marked  in  the  posterior  <'olumiis  of  the  cord 
and  posterior  roots,  and  to  a  less  extent  in  the  peripheral  nerves. 

Forms. — Besides  the  common  and  typical  form,  there  are  anom- 
alous and  complicated  types. 

(  1.  ConimoD  form. 
2.  Neuralgic. 
8.  Paralytic. 

4.  With  initial  optic  atrophy. 
„        ,.        ,    y  With  muscular  atropliv. 
Trn«         \  With  other  sclfroseB    * 
(  With  general  paralysis, 

Etiology. — The  disease  occurs  oftenest  in  middle  life,  between 
thirty  and  forty,  next  between  forty  and  fifty.  It  may  occur  aa 
early  as  the  tenth  aud  as  late  as  tlie  sixtieth  year.  In  the  very 
early  cases  it  is  usually  due  to  hereditary  syphilis.  It  is  much 
more  eouiiuou  iu  inales.  Hereditary  influence  is  very  wiimportant 
and  is  only  indirei-t,  i.e.,  tlie  parents  may  be  neurotic.  Diathetic 
influence  is  slight.  Kxposvii'es  to  wet  aiul  cold,  combined  with 
muscular  exertions,  are  effective  causes.  Soldiers,  travellers,  and 
drivers  are  rather  more  susceptible,  Kxi'essive  railroad  travelling, 
excessive  dancing  with  exposure,  tavor  the  development  of  tlie  dis- 
ease. Excessive  sexual  inten-ourse,  combined  with  irre^Tilar  living, 
is  a  preiUsitosing  cause.  Syphilis  is  by  far  the  most  important 
single  fiu-tor.  A  history  of  the  disease  is  obtained  in  from  sixty 
j)er  cent  to  ninety  [tor  cent  of  the  cases.  In  my  own  cases  sixty- 
five  per  cent  hiul  had  syphilis.  The  patient  has  usually  contracted 
the  venereal  disease  ten  or  fifteen  years  before,  and  has  rarely  had 
noticeable  secondary  symjitoms.*     Syphilis  is  iH>t  a  direct  factor, 

*  The  following  Htafistica  fnmi  my  own  experience  show  the  physiognomy 
of  thedisesM  iua  co8nio|K>litHu  Aniericnucity.     Total  coses,  IdO;  mates,  178; 
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hut  prepares  the  system  for  the  degeuerative  jirut-esa.  Syphilis 
followed  later  by  exce99«s — raentAl  or  phyaicat — and  by  exposures 
eapo{^i(llly  temU  to  produce  locomotor  ataiiia.  Lack  of  proper  trpat* 
moiit  for  ft^-philU  is  In^lii^ved  to  fuvor  Uie  development  of  tlie  disease, 
but  a  careful  study  of  the  statistics  of  iny  cliuio  and  of  his  owu 
cases  by  Dr.  •Joseph  Collins  seeuis  to  show  that  aiitiKyphititiu  treat- 
ijieiit  as  at  pretti-nt  carrit^d  out  does  not  prcvi^Tit  the  disease  if  tho 
other  favoring  conditions,  snrh  as  exhausting  work  and  sexual  or 
ak-uholi(!  exucssng,  aru  pn^seut. 

Among  other  causes  ar«  pi-ofoiindly  depn>ssing  emotious,  acute 
infective  diseases  like  typhus,  pneumonia,  and  rheiuiiatism,  ditlicntt 
labors  with  s«tvero  hemorrhage,  prolonged  lactation,  injuriea  witli 
shock,  and  excessivi<  smoking. 

Lopoinntur  abixia  in  a  somewhat  atypical  form  may  result 
Hccondai'iiy  from  guwnmlous  inllaiiiumtiun  of  the  spinal  iiieuingt^, 
from  a  tiiraor,  and  ijossibly  trom  an  ascending  neuritis. 

Si/ifi/'t'tiftx.—'Vh*)  disease  is  generally  divided  into  tliree  stages: 
the  initiiil  or  pre-at«xif,  the  ataxic,  and  thff  paralytin. 

1.  Tho  initial  stage.  The  patient  first  notii'es  a  slight  uncer- 
tainty in  walking,  espei-ially  at  night;  he  has  uimib  feelings  iu  hia 
feet,  and  at  times  darting  pnins  in  the  legs  or  rectum.  His  sexual 
function  becomes  weak,  his  rontiiil  over  the  bl;tdder  slightly  im- 
paired, lie  ha.s  temporary  attacks  of  vertigo  and  of  double  vision. 
A.  continuous  sense  of  profound  weariness  oppresses  him,  even 
though  ho  has  mailo  no  exertion.  The  kneo  jerk  is  lost.  Such 
iymptorns  may  last  a  few  months  or  several  year;*. 

Z.  The  ataxic  stage.  The  gait  now  becomes  so  unsteady  that 
others  notice  it;  tho  patient  has  to  use  a  can*.*,  and  when  walking 
Tatch  his  feet  and  the  ground.  If  he  stands  with  his  eyes  irlosnd, 
be  totters  and  may  fall.     His  feet  feel  as  though  there  was  a  layet 

f«nuili«,  IT.  Ag<!»  w1k!11  disease  Ixifjaii :  Twentj'-onp  to  thirty,  Ifl;  UiJrty* 
uue  lo  forty.  84 ;  forly-ooo  to  lifty.  Bl);  (ifty-oim  to  sixty,  23;  »isty-«n«  to 
■evenly.  5.  Average  ago  ut  lime  of  onsut,  40;  beglDtiiDg  h  year  or  two 
earlier  ia  prirut«  pulieuts,  aud  In  thosi- with  a  history  of  syphilis  and  uoilvo 
anllJyphilltlc  tn-iktmcnt  (Colliati).  Percentdgi'  of  ftyphilin.  I}0.  Tliiii  is  mnk- 
Ing  tbe  most  lihrml  allowances.  In  one  set  nf  eigliUren  hriApitJtl  patitrnta, 
kll  oirefiiHy  invrstignted,  the  perrentAgd  wns  TO.  Averege  period  between 
Infertinn  and  tiilM>s.  fifteen  yeant,  ranging  frnm  one  aiui  nne-lmtf  to  twenty* 
flve  ytars.  Tliis  H  mnrh  Innger  Ihnn  Erii's  estimate,  but  Is  n-iwhed  by 
three  iud<^|)riiilfnt  ti1iid)i-«  of  tny  rjMrs.  Arcmgp  liiirntion  of  discas).-  wlicn 
seen  by  mi*,  cigbt  ynnrs;  nvrr»g«  durntton  of  life  in  r*«  fnt»il  dWH.  tw«'l«e 
ycnrs^  ranging  from  Ave  to  twenty  yean.  Cnrnplirntiooii:  optic  atrophy, 
6  per  cent:  inariicd  nrtliTOpatldfu.  5  piT  cent:  witli  ^'^neral  pun-sis.  4  per 
cent :  pnmplegiu.  1  5  per  cent :  hcmlplf^gia,  1.6  per  cent ;  eye  palsies,  8  per 
wnt. 
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of  cloth  or  cotton  btftween  the  soles  and  the  gmuud.  ParoxysmB  of 
lightniug-like  poi&a  attack  the  legs,  and  tests  show  auaiAtheuia  pres- 
eut  iu  the  to«s  and  feet  or  iu  patches  en  the  te{{s.  A  seiijtt*  of  con- 
striction in  felt  aromitl  the  waist.  Thp  sexual  powor  is  often  lost; 
the  bladder  is  weak,  and  care  has  to  be  taken  to  empty  it  The 
buwida  aru  coiialiimted;  at  times  ha  hait  attai-ks  of  intcnsp  pain  io 
the  epigastrium,  with  Toiniting  and  ])erhnps  a.  dlarrhnia  coming  on 
without  cause.  The  pupils  are  small  and  do  not  react  to  light  but 
do  react  to  H«-onimo<latioH;  vision  is  still  g«n»«i.  The  inco-ordiria- 
tion  and  pain  and  aniesthesia  after  a  time  begin  to  affect  slightly 
the  arms.     This  stage  lasts  sevi-ral  years. 

3.  The  ijoralytic  stage.  After  several  years  ^^Hth  various  remis- 
sioDs  and  improvements,  tlie  patient  loses  altogether  the  power 
of  walking.  Hi^  legs  ar«  somewhat  wasted,  but  the  muscular 
strength  is  fairly  good.  The  iinfetttliesia  and  ataxia  are  very  great. 
The  patient  does  not  feel  the  prick  of  a  pin  or  touch  of  the  hand; 
nor  with  closed  eyes  dues  he  know  where  his  legs  are.  His  Viiadder 
is  anjesthftic  and  paretic,  so  that  the  uriue  has  to  be  drawn.  The 
pains  are  much  \v»»,  but  are  still  present  at  times.  The  arms  are 
more  involved,  but  nevpr  so  serionsly  as  to  make  them  useless  like 
the  legs.  The  intelligent  remains  good,  and  the  patient  may  con- 
tinue bedridden  for  years,  dying  finally  from  suuie  intercurrent 
affection. 

The  following  table  shows  the  prominent  symptoms  in  the  usual 
order  of  their  appearance: 


rtrm  Suit«. 
(Bair  U)  twenty  ]rMJ«.) 

Svcond  Stair*. 
CV""*  til  ten  jrtwn.) 

(TWW  to  tVB  J  BUT*,  t 

Eye  pslnioii. 
Auixtu, 

Muscular  vealtneis. 

1 

LuM. 

laeroased. 

PareaU. 

Increased. 

E^tniplcgia. 

fciensory j 

PklllH. 

Pnliu. 

Aiinathesla. 

Psin  loiM. 
lucre  hmhI. 

1 

Exclto-reflex  . .  | 

I,rfi8s  of  bnee  Jerk, 
A  -R  pupil. 

,Art1iropkt]iic§. 

More  mn-. 

Rurc- 

ViwvrmI ■ 

Sexual  Wfjikncss. 

V«'l'il*Hl    'WeHkllCSS. 

C'<iiisil[Mitiun. 

!•  Increaved. 

locrvMwd. 

SpeciitI  wnMft,    • 

Diplopia. 
Optic  atrophy. 

nwre. 
Denfness. 

IncreosMl. 
iDcrcueil. 

Pnriilv^  of  accom- 

1 

modal  ion. 
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The  symptoms  uiiiHt  now  be  Htialyzed  more  closely. 

Locomotor-  and  Btatia  ataxia  ara  present  very  early,  Ijut  only  to  a 
moderato  extent.  Tests,  such  aa  making  the  patient  walk  aud  staitd 
with  the  eyes  closed,  noting  the  position  of  limbs  and  the  weight  of 
object!),  will  reveal  an  ataxia  due  largely  to  beginning  anaisthesia  of 
the  jolntA  and  tendons.  By  the  use  of  the  ataxigra])h,  one  ran  with 
care  asaure  himself  that  the  imtienthas  an  exccKsivo  degree  of  statio 
ataxia.  In  my  experience,  when  the  ataxjgraph  recortls  over  three 
inches'  oscillation,  the  patient  not 
being  paraplegie  or  under  the  in- 
fluence of  nny  drug,  it  is  abnormal. 

The  pateUwlrrnhin  rrjirx  or  knee 
jerk  is  abolished  very  early  in  all 
typical  cases.  This  constitiitesi  a 
very  important  symptom,  therefuic 

The  ffiilt  and  Htatlon  in  ataxia  an^ 
characteristic.  In  walking,  the  pa- 
tient keeps  his  eyes  ou  the  gruuud 
and  on  his  feet.  The  lattf^r  Jih 
throws  out  rather  forcibly,  owing  t« 
ovcraction  of  the  extensors  of  the 
Uxit.  In  watidiing  such  a  ii.itjent 
walk  barefooted,  the  extensor  ten- 
dons can  be  seen  to  stand  out  with 
each  forward  movement  of  the  limb. 
Thp  foot  IB  brought  down  sharply  on 
the  heel  and  the  legs  are  s^jread  apart 
a  little.  Turning  a  corner,  turning 
around,  and  going  dowtistnirs  are 
done  awkwardly,  and  the  patient  in 
apt  to  totter  and  fall.  Walking  on 
a  chalked  line  ia  very  difficult;  so 
also  is  walking  backward.  The  gait  iniproveet  after  the  patient 
walks  a  while,  and  he  will  gt^neratly  say  that  the  prar^tice  of  walking 
does  him  good.     Still,  he  goon  gets  tired  (Fig.  126). 

Severo  r^-i-tal  mnnthjiit,  associateil  jierhaps  with  hemuirhoida,  !■ 
sometimes  an  early  symptom.  Persistent  neuralgia  and  functional 
disturbance  of  the  bladder  and  rectum  uhould  euutie  suspicion  of 
ataxia.  Laurinating  or  lightning  pains  occur  and  are  verr  charac- 
teristic The  pnins  dart  down  the  legs  along  the  course  of  the 
sciatic,  or  they  suddenly  apju'ar  as  patches  of  pain  on  the  foot  or  leg 
or  t-bigh  ("spot  jjains").  The  pain  conies  unexpecteilly  and  with 
tuch  severity  that  the  patieot  iuvoluutaiUy  jumps  or  jerks  the  limb. 


Fm.  lie,— Smiwiira  Bt»tiQW  IS  SKCon 
Staoi  of  Locomoiob  Atixu. 


laa 

Fta.  iK.—lKWBovLtMLx  uuMriucTiui  ViBi'Ai.  nujt  ts  LUC  or  Taib  wits  Omo 
AT«oraY,  Lkft  Etb  <[)«rccr), 


Doming  on,  if  not  every  day,  at  least  two  or  three  times  a  week. 
Such  cases  are  aasociatctl  with  much  cutajiMniahi'iieraisthoaia,  espe- 
cially iluriug'  the  uttackit.  Tins  tyjje  of  vasea  is  calltnl  "  ffie  neural- 
ffif"  Tlic!  {latipnts  rarely  liave  as  much  ataxia,  part'sis,  or  visoeral 
tronbles  aa  the  typlral  forms  present,  and  iu  certain  respects  such 
CAAca  are  favorable. 

Tlie  pains  of  the  disease  continue  well  into  the  second  and  even 
third  ctage.  Meanwhile  th<?  anicsthesia  bevuiueg  much  more  jnarked. 
It  afTeHs  most  the  feet  and  next  the  le^s,  rarely  extending  much 
over  the  thighs,  but  passing  to  the  fingers  and  hands.     The  ansa- 
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thosia  is  grcfltest  to  pain,  but  touch  and  tempeiiitaro  aenso  aro  alao 
involved.     Tlieru  is  often  ilelayet^l  conduction  and   itulysBoUieaia; 

many  other  curious  pei-veisions  of  the  cutaneous  sense  are  noted. 
Some  a»:;e»thv«La  ui:iua.lly  dcvolujjs  over  the  liiig<rr  tipa  auci  handa, 
and  sonieiimes  a  band  of  ariBesthfsia  develops  about  the  trunk. 
The  facial  and  ci-anial  nerves  are  not  much  affected,  but  there  may 
be  trlgemiuat  neuralgia. 

Optio  atrophif  occurs  in  about  aix  per  cent  of  oases,  in  my 
expericDce.  Optic  atrophy  usually  develops  in  the  pie-ataxic  stage. 
If  a  patient  has  reacheti  the  ttcoud  ^itatjc  mthout  U,  he  iciU  j/mlr- 
ahhf  fsrape.  it  afttiffffhfir.  CasHs  witli  Of^ular  paralyses  are  slightly 
more  disposed  to  it  (Berger).  It  attacks  the  left  eye  ottenerthan 
the  right.  The  atrophy  begins  sometimeii  with  inrreased  sensi- 
hility  to  light,  fltUihps  of  light,  and  niusi'se  volibintps.  With  the 
failing  vision,  disturbance  of  color  sense  often  and  contraction  of 
tlie  visual  field  always  occur.  This  contraction  is  irregular,  with 
sector- funned  defet^te;  not  lieniiupic  (Fig.  127).  The  atrophy  pro- 
gresses slowly  with  slight  loaiisaions.  It  may  cease  its  progress, 
hut  this  is  rare.  Blindness  comes  iu  about  three  yean.  Ophth&l* 
mo8copi<-ally  there  may  be  aeen  slight  evidence  of  oongeation  ia 
the  early  stage;  later,  pallor  of  the  disc,  which  finally  becomoB 
grayish. 

Disorders  of  hmriny  are  frequent  in  tabes,  occm-TLng  ia  about 
one-fourth  of  the  cases,  but  in  the  majority  of  instances  the  aural 
troublo  is  an  accidental  complication  due  to  middle-ear  disease. 
Primary  atrophy  of  the  auditory  nerve  is  vPiy  rare,  as  might  be 
expected,  siuce  this  nerve  is  structurally  not  like  the  optic  nerve. 
Its  existence  has  boeu  inferred  ou  clinical  grounds.  Another  form 
of  tabetic  deafnt-ss  is  of  trophic  origin  and  due  to  a  sclerotic  cuudi- 
tion  of  the  middle  ear  (Treitel).  It  is  caused  by  involvement  of 
the  tr<iphic  or  vasoruotnr  fiiircs  of  the  fifth  nerve. 

The  senses  of  tu^t^  and  s?!teU  are  rarely  alTected. 

The  rye  mtiM-frs  are  implicated  iu  some  way  iu  nearly  all  oases 
of  tabes.     The  following  are  tliu  diBordera: 

1.  Loss  of  the  light  reflex,  and  myosis.  2.  Sympathetio>nerTd 
ptosis.  S.  Paralysis  of  branches  of  the  third  nerve.  4.  Paralysis 
of  the  sixth  nerve. 

Paralyses  of  the  oculai-  muscles  (third  and  sixth)  occur  rather 
oftener  in  distinctly  syphilitic  cajies.  Other  ocular  troubles  are  not 
influenced  by  a  preceding  syphilis.  Ocular  palsies  are  early  symp- 
toms of  the  disease,  occurring,  as  a  rule,  ia  the  pre-ataxic  stage. 

1.  Loss  of  li^rht  reflex  and  pupillary  rigidity.  The  pupils  are 
small  and  sometiiues  uueTeu;  they  do  not  respond  to  light,  but  they 
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do  to  accommodation.  This  condition  is  known  as  th«  Argyll- 
Rchfrtiaii  pupil.  lu  early  stages  the  light  reflex  niay  be  simply 
filuggisb.  Id  the  late  atages  ttte  ai^'omtiiiKlation  reflex  is  also  losl. 
The  AlgyU'Bobeitson  pupil  is  practically  found  only  in  tabes  and 
in  general  patvsiit.  Tb«  ocular  skin  i-eflex  iistially  <Hiiappearfl  early. 
The  moyais  in  tabes  is  due  to  paralysis  of  the  symimthetio  dilating 
fibres.  The  pupils  are 
Bomctiinps  irre^ilar  in 
flhape.  In  some  cases 
there  i?  a  loss  of  both 
light  and  accommoda- 
tion reflex.  This  is 
especially  characteris- 
tii;  of  an  exudative 
brain  syphilis  (Sachs). 
3.  Sympathwtic!- 
nerro  ptoaid.  A  slight 
drooping  of  one  or 
both  lids  is  not  infre- 


Fib.  XitL—.\KTumapATWW 
or  KfUJt. 


Fto.  Ua  —  Antwwm-atkt  ImrDLTiau  K» 
im  Lom>  BoKBS  of  Laos, 


qneiit  It  begins  early  and  progresses  slightly  up  to  the  later  stages 
of  the  disease.  It  is  due  Lo  paiatyois  of  the  sympathetic-uerve 
fibres  of  the  Ijd. 

3,  4.  Paralysis  of  the  exti^mal  eye  muscles.  The  external 
rectus  is  oftencHt  aflm^tcd  of  single  muscles,  but  the  various  branehea 
uf  the  tliird  nerve  taken  together  are  ofteuer  involved  Uuu  the  sixth. 
Of  the  third  nerve's  branches,  the  levator  palpebrw  and  internal 
recti  muscles  are  oftcnest  involved.  There  may  be  multiple  palsies. 
These  occur  oftener  in  syphilitic  cases.  Progressive  ophthalmo- 
plegia may  be  ansociated  with  tabes.  The  ocular  nerve  >ftlsips  may 
>>e  t  rausitory  or  pcrnianent.     Those  ocvurring  in  the  pre'  etaxiu  stage 
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the  fractures.  The  joints  oftenest  affecte*!  are  the  knees,  ankles, 
and  hipn;  bxit  the  elbow,  shmilder,  wrist,  and  small  jointa  may  be 
attacked. 

Bpoutaiieous  fianturea  occiur  oftenest  in  the  shaft  and  neck  of 
the  f*mtir,  Bf xt  ill  the  legs,  frjreann,  huiniriiii,  ami  clavicle.  The 
pelvis,  scapula,  Tcrtebrse,  and  wilder  jaw  may  be  fractured.  Arthro- 
patliiesai-e  oFt«n  aceorapauicd  by  fractures,  especially  of  tlio  heads 
of  th&  bones.     TJietwo  sideti  of  the  hculy  are  aUmt  e^jually  aiTected. 

The  arthropathiea  are  ehamcterlzed  by  a  suililen,  aiijiarently 
apontaueuuii  painless  Bwellio^  uf  the  joint.  The  syiuptoins  may  de- 
%-elop  in  twenty-four  or  furty-eight  hunrti.  In  taic  eases  there  is  a 
history  of  some  preceilinff  rheuniatiR  pains  nr  nf  »n  injur}*.  After  a 
time  there  is  an  osaemia  hy[)erplaBia  of  tlie  joiut,  which  bei-omes 
enlarged  to  etiurinous  pruportiuus.  Thcit*  is  also  a  temlency 
to  hixation  of  the  joint.  It  crepitates  on  moving.  There  is 
no  tenderness  on  pressure;  the  hand  finds  evidence  of  synovial  exu- 
dation, roughened  surfaces,  aud  pcrhaiJS  fi-actui'es  uf  tlie  itnlurgvd 
parts.  In  the  milder  foruisthere  are  simply  swellmg  froni  synovial 
exudation  and  some  ealargMUeut  of  the  b«ines  with  rautiht-ned  sui- 
fao«8.  After  a  few  weeks  ^ii  swelling  may  subside  and  the  joint 
return  to  nearly  its  natural  size.  In  other  caaea  the  procetis  pro- 
gresses, the  ligaments  relax,  the  bones  of  tlie  joint  ciiu  be  moved 
about  freely,  and  luxations  are  easily  pi-oduced.  There  is  still  no 
peiOf  but  the  limb  becomes  almost  oi-  entirely  useless  on  account 
of  the  loose  aud  j-elaxed  condition  of  l]ie  parU  (Fig.  130),  As 
time  goes  on,  some  absorption  takes  place  anil  tho  head  of  thr  Ixme 
maj  almost  disappear.  The  arihropatliies  have  been  divided  into 
benign  aud  malignautj  but  no  sharp  liue  can  bo  drawn  or  certain 
prognosis  m»<le  in  the  early  stage.  The  arthropathies  appear  in  the 
prodromal  and  early  slage  of  the  disease  in  over  half  the  ci».se.s,  a»d 
are  oft<eu  at  first  nn recognized.  One-third  occur  after  the  tenth  year 
of  the  disane. 

The  spontaneous  fractures  are  usually  brought  on  by  a  Blight 
trauma,  such  us  a  fall.  Violent  uiuscuiar  movements  may  prodoc* 
them.  They  alfto  are  painless,  as  a  rule.  The  fractures  uaually 
heal  well,  often  with  abnormal  i-eadiness,  but  occasionally  there  Is 
delay,  aud  often  healing  is  accompaiiieil  by  great  throwing  out  of 
callus, 

Patholoi{ically  the  arthropathy  is  a  rarefying  osteitis.  It  docs 
not  differ  anatomically  from  arthritis  deformans,  except  that  frac- 
tures may  accmupany  it.  Clinically  the  chief  ililference  lies  in  the 
abm|ttne88.  spontaneity,  aud  painlessness  of  the  process.  The  dis- 
ease, on  the  whole,  cannot  he  considered  specifically  difEerent  from 
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arthritis  deformans,  mcHlifietl  by  the  atuilgesia  of  the  pai-ts.  It  is 
due  probably  to  a  degeuerative  change  in  the  aervea  HUpplyinx  the 
joints  aixl  bunes.  The  process  may  he^iii  in  thu  cartilage,  bmit',  or 
lij^uieuts.  Eveutually  all  thirse  parts  are  involved.  There  is  rou- 
gvstion  o£  the  synovial  iiienibranes  with  liydrarthroaiu,  then  atrophy 
aiid  rarefying  hypertrophy  of  the  epiphyses,  relaxation  of  the  liga- 
ments, formation  of  osteophytes  anil  bony  stalactites.  There  may 
1)©  a  rarefying  osteitis  of  the  long  bones,  without  much  joint  iovolve- 
ment  at  first  (Fig.  129). 

Various  tmyhir  ifiiitiirfianri-n  «jf  the  skin  may  appear,  generally 
late  in  the  disease.  The  most  common  are  herpes  and  lichen.  Be- 
Btdes  theHe,  hulUe,  trunHitory  erythema,  urticaria,  I'ezeiiia,  penijihi- 
gus,  ecthyma,  lOeers,  iehthyo^is,  and  [»etei'hi«i  have  beau  di^acribt-d; 
but  they  are  rare  and  often  only  accidental  complications.  A 
peculiar  wjimd  perforating  ulcer  sometimes  develops  on  the  sole 
of  the  foot,  often  as  the  result  of  eutting  a  corn,  tn  rare  cases 
the  nails  and  teeth  fall  out.  lu  distinctly  sypbilitic  cases  there  is 
usually  baldness. 

I'eetifiar  "'tiW*"  of  various  kinds  occut  in  tabes.  The  most 
ocnumou  are  ijaMric  aUe*.  These  consist  of  attat-ks  ot  intense  pain 
extending  from  the  groin  to  the  epigastrium  or  encircling  the  waist, 
acoompanied  by  vomiting  ami  aometimes  diarrrhrea.  The  attacks 
are  often  associated  with  pains  in  the  legs.  They  last  two  or  three 
dayd,  then  pass  away. 

Lari/nt/fui  crija-x  consist  of  attacks  of  spasm  of  the  adductors  or 
paralysis  of  abductors,  with  noisy,  croupy  respiration.  The  atta<^ks 
come  on  suddenly,  the  patient  coughs  and  struggles  for  breath,  and 
he  nia}*  l)fl  seized  with  veitign  and  fall  down.  This  pulse  may  be 
very  fast.  The  p;uoxy8ra  lasts  for  a  few  minutes  to  several  hours. 
The  symptoms  are  verj'  distressLug,  but  not  daugeious.  Paroxysms 
of  cough  have  been  described  as  "  bronchial  crises."  There  are  also 
eardiae  eriae*,  tn  which  there  are  dyspnoea  and  rapid  heart  beat  and 
sense  of  suffocation  resembling  angina.  The  heart  itself  sometimes 
is  diseased,  but  whether  from  neurotrophic  disturbance  ur  nut  is 
doubtful.  The  pulse  is  often  small,  rather  rapid,  and  weak.  The 
laryngeal  and  heart  crises  both  depend  on  a  degenerative  disease 
and  irritation  of  the  vagus,  and  may  be  more  or  less  united  in  symp- 
toms. 

A  sfjijie  nf  rfvnif  ivmrinfm  and  heaviness  in  the  limbs,  present 
constantly,  no  matter  how  much  rest  is  taken,  is  a  characteristic 
early  symptom,  and  is  due  to  an  irritability  of  th*  nerves  of 
muscular  sensibility. 

Jlit»cidar  atrophias  occur  sometimes  in  tabes.     They  are  of  three 
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kiads:  l8t,  a  true  progressive  miiwular  atropby  due  to  degonetation 
of  trophic  and  motor  celU;  2il,  localiicpd  ninsciilar  atrophies  due  to 
ilt^nerative  atrophy  of  nerves;  3d,  a  general  wasting.  Uiidtr  the 
iitHt  head  oue  fiudn  ophthahnoplegia,  bulbar  paralysis,  aiid  spiual 
aiuyotrophy:  Under  the  secoud,  wasting  of  certaJQ  groups  of 
muscles  in  tlie  legs  or  aims. 

Hciides  Uiene,  tht- re  i»  a  generalized  atrophy  which  oceura  in  the 
I»iralyti(^'  stage  and  Is  due  probably  to  a  slight  involvement  of  the 
anterior  bornn  in  tin;  progressive  prm^i'HS  tliat  affects  the  cord. 

Attacks  of  hemiplegia  iu  rare  instane'es  occur  in  tabvs.  They 
are  usually  of  temporary  character  and  occur  early  in  the  disease. 
Thfy  may  come  on  kt«  and  are  then  more  likely  duo  to  acute  soft- 
ening. In  all  caites  the  trouble  is  due  to  embolism  or  to  dih)ea8c  of 
the  cerebral  vessels,  of  ayphilitic  origin. 

Acutv  paiaplt^ida  comes  on  occasionally  also,  and  this  sometimes 
almu.st  disappears. 

the  »'\ruaf.  jiower  may  be  at  first  greatly  exaggerated  ;  but  this 
is  rare,  and  usually  there  is  progressive  weakness  and  losji  of  desire. 
Tlie  bliuider  and  sexual  functions  are  rarely  entirely  lost  and  rarely 
equally  impairt-'d  iu  thu  lirst  stage;  one  may  contiQuo  good  while 
the  utiifr  is  affected  nitwlerately.  Usually  the  sexual  function  goes 
first. 

Some  erretmil  ur/mptomn  occur  in  tabes,  chiefly  in  the  early  stage. 
They  are  insomnia,  whiuli  may  be  very  obstinate;  and  occasional 
vertigo.  An  irritability  of  temper  and  tendency  to  despondency, 
SontetiineB  noted,  cannot  be  considered  ummtural.  Ajioplertiform 
and  epileptiform  attacks  are  described,  but  are  very  rare,  and  should 
cause  a  suspicion  of  a  complication.  The  disease  in  very  rare  cases 
teruiinatcs  in  general  paresis. 

Course, — The  disease  has  Ijctru  termed  progressive,  but  it  i*  not 
BO  in  a  large  number  of  cases.  With  proper  treatment  the  symp- 
toms can  often  be  kept  in  control  for  years.  The  first  stage  may 
last  twenty  years  or  mon*;  the  second  stage  five  to  fifteen  years. 
The  total  duration  of  the  disease  varies  enormously,  ranging  betis'een 
three  and  thirty  years.  A  few  acute  cases  have  been  observed, 
numing  a  course  of  less  than  a  year. 

CoMji/irafions. — These  are  acute  myelitis,  generally  syphilitic; 
lateral  sclerosia,  progressive  nuiscular  atrophy,  hemiplegia  from 
emboli.'^ni  or  endarteritis,  general  paresis,  and  heart  disease, 

I'uthttforjirti!  Anatomy  ami  I*iifJiitf"^fy.  —  The  cliaracteristio 
changes  are  found  in  the  spinal  cord,  posterior  spinal  ganglia  and 
posterior  root^  ami  to  a  les'f  extent  in  the  periphenil  nen'es.  The 
spinal    cord    usually   is    reduced   in   size   and    flattened    antero- 


OlSKASBS  or  THE   NERVOUS   SX8TEH. 


^e 


% 


Under  the  microsooiKi  it  ran  lie  seen  tUat  tiie  white  matter  of 
the  poeWrior  rolunmD  i»  verj  seriously  affeuted;  the  nerve  tisue  has 
ili«app*-ar«Hl,  and  iKtjilareit*  taken  liy  L-ounectivo  and  iieiiroHlia  tissue 
thi-ouyh  which  a  few  nerve  fibres  still  run.  The  walls  of  thti  blood- 
vessels are  somewhat  thickeiieii, 
btit  not  remarkably  so,  nor  is  there 
any  notable  eviiJi?n(;e  of  uunijestioa 
or  excessive  vascular  irritatiuii. 

The  part  of  the  posterior  column 
first  afFectpd  is  a  vertii»I  streak 
lying  in  the  middle  root  zone  be- 
tween th«  pusterior  metltau  (col- 
umns of  Goll)  and  posterior  external 
columns  (columns  of  Rurdach)  (Fig. 
131).  ThH  sesmentw  first  and  most 
affected  are  those  of  the  upper 
hiiiibar  and  lower  dorsal  region. 
Besides  this  area  the  rim  zone  or 
column  of  Lissauer  is  also  early 
involved.  As  the  disease  pro- 
greases  it  extends  upward  and 
spreads  laterally  so  that  finally  alt 
of  th(j  posterior  column  is  chan^d 
into  a  dense  comiective-tissne  masa 
through  which  only  a  few  nerve 
libres  nm.  The  part  last  and  least 
involved  is  that  lying  just  posterior 
to  the  confuiiasuru  (anterior  root 
zone  of  Flecbsig,  vwntial  funda- 
mental column)  and  that  lying  just 
mesial  of  the  posterior  horns  (ex- 
ternal part  of  the  middle  root  zone) 
(Fiy.  133).  There  is  sometimes 
a  degeneration  of  the  antero- 
lateral ascending  tract  (Gowers' 
tract >,  and  very  rarely  of  the 
cerebellar  tract.  The  pyramidal 
tracts  are  involved  only  in  com- 
plicated cases.  The  cells  and 
tibres  of  the  nohimn  of  Clark  are 
often  involved  in  advancwl  cases 
(Fig.  134).  The  gray  matter  of 
'""'^■^'Z""^^^**"      both  the   post«ior    and     anterior 
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burns  may  show  somi;  ilegenerativt!  cliaugcs,   \iz.,  iln'ieasp  of  th« 
tibi'o  network  and  atrophy  of  the  cellular  elviiifiits. 

The  ]io8t*rif>r  loGl^  are  usually  involved,  tlie  process  oxt«ntlui|; 
AS  far  as  the  spinal  gauglia,  whii'h  rIro  show  luinic  tlogeneration 
(Figs.  13<'>,  i34>),  but  the  lesion  is  nut  strikingly  luarked  here  in  all 
cftsps,  ami  sumetiiHOH  the 
spinal  gaugli.1  .ire  neiirly 
heaithy,  although  the 
I>a-4terior  r-oliimnfl  are 
iHseased.  The  anterior 
i-Dots  »]%  nornmt. 

Thu  pro(%ss  begins 
ill  tlie  upper  lumbar 
cord:  tlie  flaeral  cord  la  usually 
muc)i  leas  affected.  However, 
the  exact  initial  point  of  at- 
tack varies,  and  this  :u-i-onnts 
for  the  variation  in  the  symp- 
touia.  Cases  that  begin  writh 
decided  bladder  and  genital 
symptoms  iimbably  start  low 
down;  eases  which  go  fur  a 
yjo«l  while  with  only  ataxia, 
loss  of  koee  jerk,  and  puius 
begin  hip^her;  while  m  the 
brachial  or  Hrni-tyi>p  ciises  the 
process  begins  in  the  cervical 
enlargement. 

The  peripheral  nerves  are 
diseasrd  in  a  large  number  of 
the  adviitii'itl  cased.  The 
nt-rves  of  the  leg  are  most  in- 
volved. The  process  is  a  de- 
generative atrophy  or  neuritis 
(Figs.  137,  138),  It  affects  Ihe 
extremities  of  the  ncrvi-s  first 
and  slowly  t<\t«ndh  njjwanl, 
seldom  reaching  the  large 
trunks. 

Sometimes  the  di-sease  be-      „     ...    .  '  ^         . 

FM.  IS*  —Snow WO  CoLnnni  or  Clark.  1. 
gins  m  the  optic  nerves  or  Nonnai; -j.  uivnwMi,  in  g««  of  uiw*  te  ikim 
possibly  in  the  bipolar  visiml  •"«":  with  rirKrupniUnn  of  poatfrfw  cftiumo* 
cells    of     the     retina.        This  |^„,.  '^'^ 
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iboald  be  the  case  in  ordrr  to  ottfnre  tii«  Deorooie  hoiDolagjes.  Tb« 
l<muas  here  u  an  utophy  beguming  at  tbe  periphery  utd  trr^^n^W^g 
bisiBwanl.  Tbe  third,  fifth,  and  ftztli  nerves  are  oocaaiaaaUj  in- 
Tolred ;  still  more  ncely  tbe  oUactotj  and  aodhon.  Tbe  vagus 
nerre  and  ■wwtiiira  its  nacWxis  and  tint  of  tbe  glo«ao*phajTn|:cal 
sre  inplicatedt  H  ma/  be,  ratb«r  ^srl^  in  tb«  duease.  It  is  U>iieir«d 
tbat  tbcM  facts  expi^  nianj  of  the  laxrngeal  and  vuccnl  crises. 
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PlB.  lai.  tn.  laft. 

FMl  IMu—TumiMMiijm    BriBU,  OUMUo*   m  Tnan  »uaB  or  Tahl     ^JL.  piitirlir 
root;  A.tL,  autrrlnr  rncc  (oiifiaafactiB). 
Fto.  lM.-HKat.Ta*  Hnsai.  ntsauoa. 

Patholitgy. — Tlie  patholog)'  of  locomotor  ataxia  cannot  be  tbor^ 

oughly  understood  without  a  knowtislge  of  tbn  t>Atbo1ogy  of  sypbilis 
io  its  relatMin  to  tbe  ner\-ous  s^'stem— a  subject  vhich  is  discussed 
latei.  It  may  be  said  here,  however,  thatsyphilis  leads  to  two  seta 
of  cbaogtfs  !□  tliv  nervoua  s^steia :  cue,  the  earlifr.  is  inflaouuatoty; 
Uie  other,  and  later,  is  degeaenitive.  The  iuflaiumatory  changes 
attw-k  the  blood-vessels  and  serotu  membranes,  leading  to  tbe  deposit 
of  exudates,  and  th<>se  are  the  ohararteristics  of  fterxtiidarr  s}'phi- 
lis  when  it  involves  the  nerve  centres.  The  degem-mtive  changee 
attai-k  the  nerve  tissue  directly.     They  follow  long  after  Uie  inleo- 
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tioti  and  are  the  result  uf  the  i>yjihilitii;  puiKon  which  has  been  per- 
meatiug  the  systeiii.  Degt'nerattve  syphilis  uf  tfae  uerrous  system 
is  not,  strictly  speaking,  syphilis  at  all,  but  rather  the  effects  of 
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it,  just  as  the  jiai'ched  and  ilyiug  tiirf  is  the  roaiilt  of  tht^  fire  which 
has  swept  ovei-  it.  Neurology  kniiWH  no  U^vt'iAry  syphilid,  but  the 
tliiseasa  departs,  leaving  a  trail  behind  it  which  sets  iu  motion  the 
(irooesses  of  decay  and  death  of  the  parte.  This  is  what  hapj^eiis  in 
locomotor  ataxia,  which  is  th<>  Parthian  ishnt  of  the  conquered  infec- 
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tioR.  Syphilis  often  invades  ttio  nerve  eentres  and  frankly  shows 
itdelf  in  the  form  oE  iuflainuiatory  and  giimmatous  oxndateH,  but 
often  it  does  not  betray  its  pre,sence  and  does  its  final  work  quietly 
through  years  of  apparent  h'J4ilth.  All  the  time,  however,  its  poison 
19 
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is  at  work  lostitutiog  a  tendency  to  death  imd  dcgoncratioii  in 
cettaiu  parts  of  the  nerve  centres.  The  jMirts  which  am  iisuaUy 
first  selected  are  the  jioBterior  spmat  ganglia,  .ind,  pnrtirularly,  t))e 
neuraxoTis  which  pass  from  the  nen'e  cells  of  these  ganglia  into  the 
pusterior  ruita  and  ctdunitiH  of  the  spinal  iH>rd.  LiHMimntur  at-iixia, 
therefore,  is  not  primarily  a  sclerosis  of  the  pusiei-ior  sjjiual  cchimiiB, 
but  of  the  peripheral  iwnsory  ncurvns.  It  ia  true  that  Un-  posterior 
spinal  ganglia  are  not  always  so  serioitsly  diseatted  as  the  ^nostcrior 
oohiinns  of  the  tonl.  This,  however,  is  because  the  severity  of  the 
disease  ia  fir^tt  shown  in  tliH  nciiraxmiH  luul  their  cuUat«-]-alK,  just  as 
iu  ah-oholiu  ueuritit)  tlie  peripheral  parts  of  tlie  mutur  iieuraxonB 
are  most  ami  earliest  alfected  by  alcohol.  As  the  disease  exteuds,  it 
involves  both  the  peripheral  and  central  parts  o£  these  sensoi-y 
neurons;  that  ia  to  say,  both  the  Hensor)-  0bre»  and  tlie  listener 
spinal  roots.  Still  later  it  Ittacka  other  portions  of  the  nerve 
c«ntreK,  so  th;it  in  the  last  stages  much  uC  the  nervous  sye* 
teni  is  diseased.  The  reason  why  the  periplieral  sensory  neu- 
rons are  especially  affected  rather  than  other  parts  seems  to 
nie  to  he  this:  the  syphilitic  poison  is  brought  to  the  nerve 
centres  iu  the  blood,  whence  it  passes  into  the  lympliatiu 
sheath  of  tho  hlixjd-vesMjiH  or  is  tlirowti  out  upon  ttiu  serous  mem- 
branes in  the  subdural  sacs.  In  the  attempt-s  of  nature  to  get  it  out 
of  the  sjiinal  canal  and  eliminate  it,  the  poison  is  carried  along  the 
aeroua  ahcatha  whirh  surround  tlio  ccrcbro-spinal  nerve  roots.  The 
nerves,  as  they  pasa  out  from  the  spinal  coni,  are  covered  with  three 
mendtraucs:  tlio  dura  mater,  the  arachnoid,  and  the  pia  mater. 
The  dura  and  the  arachnoid  surround  thi-in  less  tightly  tiiau  the 
other.  The  dura  becomes  fused  with  the  coiin»H-live  tissue  support- 
ing the  ni-rvcs  aJt  they  jtass  out,  and  the  arachnoid  becomes  fused 
with  the  epineuriuni  and  periniMirinm,  Now,  fluid  injected  Into 
either  the  eubtlui-al  or  subarachnoid  spaces  ]ias(ies  readily  along 
the  nerves  for  some  distjutce  (Maceiweu),  and  BvphiHiic  exudate 
iu  the  subarachnoid  and  8ulKlural  Apaeea  of  the  spinal  cord  will 
tints  have  a  tendency  to  infiltrate  along  these  sheaths,  but  as  It 
passes  out  of  the  vertebral  canal  or  cranial  cavity  it  meets  mechani- 
cal obstacles,  owing  to  the  constriction  of  tho  parts,  and  thero  is 
therefore  a  certain  damming  up  or  accumulation  of  the  poigonooa 
material  at  thu-m  paints  of  exit.  Generally  at  this  point  it  meets 
with  the  jKJsterior  spinal  ganglia,  a  highly  organized  structure  wilh 
special  vascular  supply,  and  it  therefore  naturally  deposits  its  poison 
upon  this  part,  which  furnishes  much  more  opportiinitj*  for  mischief 
than  the  non-vascular  anterior  roots.  It  its  a  fact  that  many  of  the 
initial  symptoms  o£  locomotor  ataxia  are  thus  connected  with  such 
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troubles  as  would  occur  from  an  exudate  trying  to  get  tmt  alont;  tlie 
course  of  thti  spinal  or  cranial  tiorvea.  A  frefiuent  initial  symp- 
tom, for  examplf,  is  palsy  of  one  of  the  tliiril  nerves  or  of  the  sixth 
or  st'veiith  uerves,  due  to  exudates  eliu^jiug  around  their  rootti.  Still 
more  frequently  the  iuitial  symptom  is  a  seural^c  pain  id  the 
vuurM!  of  tlie  sciatic  plexus,  due  to  the  etferts  of  tliia  poisoa  upon  the 
ganglia  lying  in  the  lumbar  intervertebral  spaces. 

I  assume  in  this  desrriptiim  that  it  is  a  syphilitic  poison  which 
is  always  aC  work  as  a  rause  of  t:ibes  dorsalis.  This,  however,  is 
nut  necessarily  the  case,  fur  it  may  be  the  iiiievtluu  of  other  diseases, 
and  the  results  of  other  poisons,  sucli  as  ergot,  pellagra,  lead,  etc., 
arc  to  be  exptained  in  the  same  way.  There  is  an  inadequacy  of  the 
lymphatic,  and  vmuous  aystema  to  thoroughly  riil  the  HpiiiaJ.  canal  of 
the  poisons  that  lit)  in  it;  the  body  of  the  eord  is  cleared,  but  the 
roots  do  not  get  rid  pf  the  poi30i).  In  a  word,  1  would  say  that 
locomotor  ataxia  is  a  post-inf.^tive  degeneration  which  first  attacks 
(he  posterior  spinal  ganglia  or  corre.Hpnndini;  rells  of  the  special 
senses,  duo  to  a  prolonged  poisoning  of  these  pajta  by  the  toxins  of 
the  infection,  wliatevcr  this  may  be. 

As  to  why  tliis  process  attacks  some  and  not  others,  it  can  only 
he  Biiiil  that  ceilaiii  people  are  born  willi  defective  power  of  resiat- 
ancn  as  regards  their  nerve  centres,  and  tliat  others  induce  thld 
defective  state  by  physical  and  tilUer  I'xcessea. 

Tlie  ttiitifnosis  it)  iu>t  ditlii'ult  iu  the  advanced  stages.  In  the  first 
stage  the  disease  has  to  be  distinguished  from  liereditary  ataxia, 
multiple  neuritis,  chronic  myelitis^  spin.il  tunl■^^,  spinal  syphilis, 
general  i>artfsis,  and  neurasthenia.  In  hereditary  atnxia  the  age, 
the  history  of  the  disease,  and  the  iibseucH  of  tiylitning  jiains  are 
usually  sufHcient  to  distinguish  it.  Multiple  neuritis,  iu  its  sen* 
BOry  or  pseudo-tabetio  form,  sometimes  i-eseiubles  closely  locomotor 
ataxia.  TIir  diff«'reiitial  p<jiiits  are  given  in  the  sections  devot«l  t» 
that  disease.  In  myelitis  there  is  more  paralysis,  generally  exag- 
geration of  reflexes,  and  an  absence  of  diitturbance  of  special  senses. 

The  diagnostic  criteria  of  locomotor  ataxia  in  all  cases  are  tlie 
presence  of  It^btuiitg  [mins,  numbness  of  the  feet,  loss  of  knee  jerk, 
ataxia  of  station  and  gait,  without  much  laid  of  muscular  power, 
the  presence  of  the  Argyll -Rnlierisriu  pupil,  the  history  nf  syphilis, 
and  the  slow  onset  of  the  disease.  A  lost  knee  jerk,  lightning 
pains,  and  stiff  pupils  are  usually  quito  enough  to  assure  a  diagnosis. 

/'AiyM'WM. — In  the  tirsL  stage  a  small  percentage  may  have  the 
disease  stopped  and  get  practically  well.  After  the  second  stage 
a  cure  is  impn«siblj>,  but  jiri-at  improvement  may  be  secured  and  the 
patient  made  relatively  comfortable  for  years. 
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Ii  ^se  uiird  sago  little  can  be  dcue  except  to  relieve  the  ^mp- 
■SJBH.  ant  life  ma;  be  prolonged.  I>eaxh  ossallT  oecnrs  from  some 
~if;iiH'ir.i  ■■■  ;  EiiIniT,  tx  from  kidner  disease  caosed  bv  the  bladder 
"sanizln.     Ti::*ass  Ttry  luvlr  indeed  die  fnnu  the  disease  itself  and 

ja  -TiEJuna  ~  ■nrsses."' 

r-f^f^it.'n.r. — TLe  tivatmait  of  loromoror  ataxia  is  a  sobject  the 
CM'sias^ji.  k!  Tiidi  cazuiot  be  made  dogmatic,  tor  the  treatment  de- 
T«ii'la  -atrr  uirj»rlT  t:ww  the  patient  and  the  stage  and  cause  of  the 
iianw^.  Vj  fxi^Tience  is  that  anv  tivaimect  depends  eD<n-inoiislj 
lOtuL  'Ub^'»  £cciX7=3iit3«s  of  getting  the  patient  in  the  earliest  stages. 
i»ig'j*-j»!=ur  Z'.  -ji  tt  Joce.  the  first  thing  is  to  be  qa:te  assorvd  that 
"SiiK*  2t  3*:-  TTfc*  ■:£  a  ^Mxidary  ^or  exudaxiT^i  syphilis  underlying 
■a*  ■a-'.aiit-  li  MXiit  of  the  symptoms  are  causeil  ly  sach  exudate, 
-hnnii-i-n:*  z^  ZL^mry.  'varza  baths,  and  i<yiiae  of  potassium  should 
'lit  c:t<3.  rir  cyiily  aud  pei^isteatly, 

1  Li.T*  t*iei.  u:-  Toxif  that  in'^noiioiis  awbeis^^r  than  the  internal 
THH-  nf  mtTiiiry.  let  lity  are  re«>.inime:ide»i  ry  authoriiies  euioeDt 
ii.  ittfiL-:G:iET  if  ucit  in  c-utaaomis  aensiitivtut'ss.  I  usually  pre- 
wrii»t  ■Lirf  ":dl1Il  :;:■:£:*•  in  gr.  ^t  «iv^«es  and  cv:-b:i»e  It  wiih  tinc- 
lure  of  izJL.  Til*  i;«iii.'.e  of  stronti;;m is  oi:en  &  graiefiil  change 
fron.  tfcnjai-  It  is  to  be  f:v«i  in  tiai>  lU"*?!-*  of  .Vvxct  (V*  grains, 
inn  tiiit-  nity  i*  itH-reised  to  tV>i^  irrai-.-.s  or  i^iv  grains  daily,  with 
gwC  efi**ti.  j-inc-e  it  is  a  fart  ihat  at  t;r.n's  t>:ere  are  syphilitic 
«xuuiae«  luiJiir  iriti  the  true  de^re^erativ-e  prvv^ss  ::i  tabes  dorsalis, 
iiu£  iiiiC  tif  trffctiiif :.T  t-/.".  vyvAsi.-^Tisr.y  f.vo  s,--v..f  cav;  resu'is.  In 
thfr  gT'fi.'  iut;.iT-;rr  oi  cajie?-  h.'WtVi-r,  r/.f-ri  ;-,rv  .v...".  :t.T;»>h  doiiogood 
Bui.  iiH"/  iiiiy  arru:.I:y  uo  Lar::'.  Vy  has:*  r.-.v.;:  o;i  J':.t- .;.  wv.ward  cxturse 
id  "Urfr  distJi;**-:  LfHif  lut-riury  in  iv«r;;.u".;ir  ?.':■..'.;'..">  ^-  given  with 
ptra:  ■waT'i.fi-iiit-si^  v^.u\  if  iir.y>r.^vi::;(^::i  .-^.vs  v.vi  rr,  ■.nVir  Ti:thin  six 
TT^^ii-  it  shouid  i»e  s;;r5ieniiiv"..  My  own  e\;*i''; ionn?  a;,.i  trie  careful 
itTtsririitiTiif  of  my  fri.^n.i,  1>.  Ov»'.".iv.s  s"::,^-*-  i:.;.:  ,'.-..:i>yphiiitic 
treiit2uent  Tiursje.l  ^i  tlie  nine  o:  -r.iiNiion  ^.;i\  ':  .'i>;i ;,  the  onset  of 
lirt-  cJMfast.  II  i;ui.  i»i*e::  t':»st':  »(\:  l-x  o:lir:-s  .'/.so  :V.;i*  cx.-i*si;ire  mer- 
(TiriiBtioL  t^eu^  TO  icoiMiiT  a  iii'i;r.i>iiio'iii''  s!,-i;o  i.i.v:  . .re_~;iiiitia]  to 
tilt  5«iti*-iit  aiid  one-wliith  msy  fM>n  l<\t.i  i.^  a  oirr^i.;;  aiuoiiin  of 
neuritis,  "WTifi;  tiie  jiLysitij-m  has  a^Ni.nvi  li.iiisc-'.:"  ;":.r,i  a:,v  possi- 
biiiiy  id  rf!ief  frviii;iiierci;:i;Li^  or  i.vh.ii^  isiii>t  i.^  ;v-  h,-,>i-,;  tor.  these 
drugs  shiiujil  i<e  ilritpi>eii;  if  ihi  v  tio  Ivm  l;l  t)  r  -,v,:^i\.i,  ihey  should 
Itt  rej««ateil  at  intervals  o:  jhrtT  mojiilis.  Vi.n.c  v:;h  ihi^se  first 
TTMwIipTfn:.]  measures,  tlif  iil;vsii  i.iii  sliouiil  pr.'v.  '.-.Iv  s.v.irii.ir.g  'wliirh 
is  much  more  impoTtaiii,  ana  tlist  i>  >;n  ii'.x  •■«'.  Kvc-.t  patient 
vith  locomotor  ataxia  should  »l  oui'o  \\n\f  i)ir  ;;y,:\-^rT;iT2ro  of  i-est 
ffiroTigly  impressed  upon  him,  and  the  pn'siTn>tto5i  o:  f.;\t*"»'ii  weeks 
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in  bed  ia  sometimes  advisable.  Equally  good  results  can  be  usually 
obtained,  however,  hy  obliging  the  patient  to  go  through  a  simple 
and  regular  lift',  involving  no  walking  and  no  work.  InBtitutionol 
life  fur  thrco  mouths  is  of  enuriuoua  advantage.  It  is  a  nilo  to 
which!  have  seen  hardly  an  exception  that  tabetic  patients  brought 
to  the  hospital  improve  in  a  striking  way  tiiitiply  from  the  quiet 
routine  of  life  thi-re,  and  dc»ptt4>  the  tbinneas  of  rity  milk  and  the 
odorous  strength  of  hospital  eggs. 

The  drug^  whieh  are  at  Uiis  time  used  to*  help  in  the  euro  oro 
mainly  the  uittate  of  silver,  tlii:<  tincture  of  iiuu,  the  preparations 
of  phosphorus,  I  have  not  been  alile  to  finnvince  niyaelf  that 
arsenic,  strychnine,  gold,  ergot,  barium,  or  aluminium  do  any  good, 
allhcmgh  IheKe  drugs  are  all  recxjuimi'uded  by  liigh  authorities. 
The  various  preparations  of  the  phosphates,  such  as  glycerin  phos- 
phale  of  lime,  the  hypuphusphites  of  lime,  phosphoric  acid,  seem 
to  me  to  be  of  some  benotit.  Strychnine  occasionally  does  good  in 
fituall  doses,  but  in  large  doses  it  may  lead  to  disastrous  results  and 
it  .<thould  always  Iw  given  with  caution.  A  great  many  other  drags 
may  be  given  for  the  relief  of  sympttnns.  For  the  jiaiii,  plieiiacetin 
is  the  drug  which  gives  tho  most  satisfactiou  excepting  morphine.  It 
may  be  combined  with  bii-4rlx)nate  of  sodium,  with  codeine,  or  with 
some  of  the  other  coal-tar  products,  such  as  antijiynn,  antifebrin, 
etc.  A  teaspooiiful  of  baking-soda  inti-nially  will  sometiniea  stop 
the  pains.  HufTman's  amnlyiiu  auil  cannabis  iiidica  may  hii  tried. 
For  the  bladder  trouble,  the  Buid  extract  of  buchu  in  doses  of  twea* 
ty  drops,  combined  with  ten  drops  of  the  tincture  of  hyoscyamus, 
is  very  helpful.  Small  dosps  of  strychnine  may  be  combined  with 
this.  Small  amounts  of  strychnine  can  always  be  given  for  the 
sexual  weakness,  but  the  dune  should  never  be  made  a  large  one. 
For  tlie  gastric  crises,  nothing  is  so  good  as  a  hypodermic  injectioa 
of  morphine,  aud  fur  the  severe  criseti  of  paiu  an  occasional  hypo- 
deriuio  of  morphine  should  be  given.  The  locomotor  ataxic,  how- 
ever, who  becomes  addicted  to  the  use  of  morphine  for  his  pains 
is  indeed  in  a  hi}pele»»  condition.  In  pt^rsi»tent  cnnstipatJou  cho 
diet  should  be  light;  and  mainly  of  liquids  such  as  milk,  malted 
milk,  broths,  etc.  la  per»ist*fnt  diarrhoeal  states  I  have  found  icb'; 
thyol  of  use.     This  drug  also  relieves  the  pains. 

The  annoying  insomnia  is  to  he  treated  by  fresh  air  and  seashore 
life.  If  drugs  must  be  naed,  bromide  of  lithium  with  a  few  grains 
of  chloral,  and  paraldehyde  in  not  over  thirty*drop  doses,  are  the 
best. 

In  neuralgia  of  the  rectum,  and  bladder,  suppositories  containing 
iodoform  and   bellsdonua,  or  codeine,  or  antipynn,  may  be  used. 
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Sometimes  simple  gelatin  or  gluten  suppositories  act  vvty  well. 
8111110  of  the  oiises  of  ret'tiil  nti'iiralgia  or  ]iypei-a;eitliei>ia  are  due  to  in- 
sufficient clearing  of  the  lower  bowel  whpii  a  tnqveuieiit  orniirs,  aiid 
if  the  patient  washes  out  the  bowel  with  a  pint  of  warm  water  after 
each  iiioveineiit  lie  i^  vtuy  much  nun'»  itomfortable. 

There  is  no  iliet  which  has  a  speeilic  effect  upoi]  locomotor 
ataxia,  but  tlie  patient  shuukl  Ixu  given  tliose  foods  wtiic-U  are  uon- 
fenuentutive  and  digestible.  ^Nitrogenous  and  fatty  foodH  should 
be  j.rominent. 

Hydrotherapy  is  of  eoiisiderable  benefit.  The  uiost  etHcienl  of 
tht"  hingle  measures  is  the  lukewarm  batli  at  a  temptraturu  of  abuut 
Ko"  >',  for  ten  or  twenty  minnles  daily.  After  the  bath  it  is  wbII  to 
have  a  little  cold  water  poured  over  the  back  and  then  the  patitiit 
shoidd  tte  diligently  rublied.  In  most  cuaea  a  nimple  htkewaiin  bath 
is  quite  as  etTective  as  anything.  In  others  the  patient  I'eels  better 
if  tliere  ia  added  to  it  tsoine  tslight  stimulant  to  the  skin — a  tuble- 
spoonful  of  pine-needle  extractrora  regular  pine-needle  bath  may  be 
given.  The  Charcot  douche  given  in  moderate  strength  >s  helpful 
ill  canes  that  arn  nnt  advanced  nr  partirnlarly  weak,  I  have,  some 
hesitation  in  recommending  any  special  watering-places  or  cures.  I 
have  had  patienta  return  bunetited  from  the  Hut  Springs  of  Vir- 
ginia and  other  American  resoits.  In  Europe,  the  baths  at 
Ijamalnn,  France,  and  at  IS'auheini,  Germany,  have  some  reputation. 
Hot  Wths  are  sometimes  injurious,  and  bathing  may  be  overdone 
by  the  ataxic. 

Klectrieity  is  of  use  from  its  general  tonic  and  reflex  effects, 
aud  pi'rhapB  exereises  gome  direct  inHiienee  on  the  diseased  process. 
Ktrnng  galvanic  currents  (15  to  'M  ma.)  should  be  applied  along  the 
Bpine.  through  the  trunk,  and  down  the  legs  and  anna.  The  com- 
bined galvanic  and  faradic  enrrcnt  is  even  better,  given  in  the  same 
way.  The  faradic  brush  should  be  applied  over  the  e.xtremities  and 
along  the  back. 

The  actual  caut»ty  ia  efficient  iu  stopping  paina.  It  should  be 
applied  to  the  bat-k  AH  often  as  twicca  month  at  least  and  HumetinifD 
twice  a  week.  Dry  eups  may  be  applit'd  rapidly  and  in  great  number 
(80  to  100)  along  the  spine  aud  aJoug  the  voiirse  of  the  sciatic  nerves. 
In  vt'iT  p.iinful  cases  oocasional  wet  cups  ami  leeches  are  useful. 
Blisters  and  various  f^rms  of  counter-irritint  sometimes  do  good. 

Suspension  by  the  no<'k  and  amis  is  htrlpful  in  some  eases.  It 
is  best  adapted  to  persons  in  the  second  stage  and  to  those  who  have 
a  good  deal  of  bladder  trouble  and  pain.  It  is  of  little  value  in  tlie 
paralytic  stage,  and  imist  Iw  uM-d  with  care  in  the  early  stage  aud 
when  patients  are  large  aud  heavy.     Suspensions  should  be  given 
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for  from  one  to  tlii-ce  minutes  three  times  a  week  until  twonty-fivr  or 
thirt}'  are  takcu.  -Vf ter  three  months  a  aeoond  course  may  be  givfo. 
TIiH  treatnit^iit  of  UHHimotor  ataxia  hy  HyRteiiiatio  L-xerciaou,  kjjuwii 
as  the  Fraeukel  uiethoil,  is  oue  that  t'C  l»te  has  been  (wnsiderably 
used.  It  consists  in  liaviiig  llie  patient  go  lhi-«UHh  regular  exer- 
cises which  teach  him  to  cc- ordinate  the  ilitTerent  groups  of 
muscles  of  the  trunk.  legs,  and  arins.  A  list  of  the  exercises  sach 
HS  I  havti  UKed  For  »oine  ttriie  is  given  in  the  Appendix.  The 
Fraenkel  method  is  one  which  ean  be  used  with  advantage  wiilt  per- 
sons who  are  passing  iiito  the  second  titage  of  tabes  and  iu  whom 
the  disease  is  not  making  process.  It  often  enables  the  patient  to 
walk  better  anil  use  hi»  arms  Ijetter,  but  it  does  not  e9pe(^iiLUy  affect 
the  progrcBs  of  the  disease. 

Ifinally,  it  liaa  seeuied  to  in«  that  those  sufferers  from  locowotor 
ataxia  do  best  who  pprsistently  and  courageously  fight  against  their 
malady.  Those  who,  despite  suffermg  and  discomfort,  will  three  or 
four  times  a  year  take  some  form  of  treatment,  medicinal,  hydi-o* 
therapeutic,  orelectrie,  such  as  will  have  some  benefipial  effect  upon 
their  general  nutrition,  and  such  as  will  buoy  up  their  hopes  and  iiii* 
prore  their  meotaJ  condition*  are  quite  sure  to  be  rewaided  aud 
after  a  hard  tight  emerge  into  a  state  of  comparative  relief  from 
their  symptoms  and  secure  a  measurable  degree  of  rest  from  the 
proffress  of  their  disease. 


BPA8TIC  RPIXAL  PARALYSIS  (Latshal  Sptoal  Soiahosto). 

This  is  («)  a  term  used  todeacribe  a  form  of  pjtraplegia  caused  by 
ohronio  myelitis,  and  (/•)  n  congenital  disorder,  known  aij  Little's 
disease,  iu  which  there  io  m-leroKis  of  the  lateral  columns  of  the 
cord. 

The  special  interest  attached  to  this  form  of  disease^  on  account 
of  the  controversies  coneeming  it,  leads  lue  to  »ay  a  few  words 
about  itij  history.  Between  the  years  184)1  and  18TT  an  English 
surgeon,  Little,  published  a  number  of  articles  on  a  disorder 
which  he  terui'cd  "congenital  spastic  rigidity  of  the  limbs."  Lq 
1873  and  again  in  1879,  Dr.  E.  C.  Segiiin,  of  New  York,  descrilx-d 
a  condition  which  he  termed  "tetanuiil  paraplegia."  After  the 
first  artii:le  of  Dr.  Seguin,  to  whom  priority  belongs,  Professor  Krb 
and  Professor  CUacoot  independently  published  artii^les  in  Uie  year 
1875  upon  what  Srb  called  "spasmwlio  spinal  paralysis"  and 
Charcot  "spasmodic  dorsal  tabes." 

Starting  from  the  writings  of  these  three  authorities,  there  de- 
velopetl  in  the  course  of  a  few  years  a  di-si-riptiou  of  the  fUsease 
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which  became  known  as  "spastic  Hpioa.!  paralysis**  or  "lateral 
Bcl^roflis."  This  for  a  longtime  was  arcepti"!!  as  au  intlepeudenl 
malady  by  miwt  writers.  Of  late  years,  however,  its  real  existence 
has  lieeii  strenuously  Uenied,  and  ttie  caavs  mippUHed  to  represent 
this  disease  wereasstrrted  to  be  uitutr  forms  of  dorsal  myelitiii  or  the 
result  of  some  cei-ebral  defec-t.  Hecently  both  Frencli  and  Oer- 
man  writer*  have  revived  the  work  of  Little,  and,  having  supple- 
mented his  observations  with  their  own,  have  rehabilitated  spastic 
paralysis  iut4>  a  seiiantte  disease  again,  giving  it  tlie  name  of 
"Little's  disuase."* 

/•Jfi'iliitji/. — The  new  spantio  spinal  paralysis,  or"  Little's  disease," 
is  an  affection  which  is  always  of  congenital  origin  and  is  due,  it  is 
8npiK»sf!d,  to  a  lack  of  development  of  ilic  pyramidal  tnu-ts.  This 
lack  of  derelojpiuent  leads  to  a  scleroeis  of  the  lateral  columns  of  the 
spinal  cord  and  to  symptoms  of  rigidity  of  th«  legs  aiul  arms,  exag- 
geration of  the  reflexes,  with  some  i-eal  iiiuseular  wwikness  and 
atrophy.  The  discaHC  is  always  of  pre-natal  or  natal  origin,  being 
di*e  to  Bomo  developmental  defect  or,  as  Little  supposei),  to  prema- 
ture and  forced  deliveries.  It  may  also  be  a  hereilitary  family  dis- 
ease.  Through  these  <-auNes  the  pyi-ainidal  Irai-ts  cease  to  grow, 
or,  at  least,  this  process  is  greatly  delayed. 

.Si/mjttonm. — The  malady  appears  within  a  short  lime  after  birthj 
usually  witbiD  a  year,  but  it  may  be  delayed  in  family  types  to  tlie 
iiftb  year  or  even  later,  intme  eases  of  Little's  disease  may,  it  ia 
believed,  develop  as  late  as  aftei  maturity.  It  is  not  uiy  purpose  to 
give  a  descriptiou  in  deta-il  of  the  symptoms  of  this  trouble,  because 
they  arc  given  under  the  head  of  eorebral  diplegia  or  birth  palsy. 
The  only  dilference  between  ordinary  ceri'tiral  diplegia  and  the  dis- 
ease under  present  consideratiou  is  that  in  this  latter  form  there  are 
no  marked  mental  dpfectx  -,  the  child  is  not  small  headed  and  idiotio^ 
nor  does  it  have  epilepsy  or  cranial  nervn  ])»]sy  or  hydrocephalus, 
Tho  brain  seems  to  be  spared  except  so  far  as  its  motor  functions 
are  (-(mcerned.  It  ia  couvciitent  to  (iejfarate  thi»  type  of  disease 
Iroio  the  ordinary  spastic  cerebral  palsies  witli  mental  defect,  for  the 
reason  Itiat  t)ie  future  of  these  cases  is  in  some  instances  more  hopfr- 
ful.  As  they  matun*,  the  lateral  columns  occasioDally  gain  in  de- 
velopment 'and  some  increa.se  in  the  strength  and  control  of  the 
limbs  ia  obtained.     I  base  this  atatemont  upon  the  experience  of 


*Roinctl[Dca  a  Hp«stic  pani|ilepla  develops  quickly;  nrti-r  a  few  weeks 
tbc  symptoma  Improve  nnd  ttw  putloDt  eeU  well :  tliU  has  been  called  "  hygwr- 
to&Ic  paralysis.  "  Tlwre  is  here,  tiuwevcr.  simply  a  stiRbl  Kmde  of  myelitis 
or  moaiugo-uiyelftls.  aud  n«  wpuntte  name  is  rcquinid  to  stiuw  what  is  the 
matter. 
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ethers,  lu  several  c&«es  of  LittU'H  diseiue  at  tlie  a^e  of  tiftuen  to 
twenty-five  which  I  have  seen,  there  has  been  no  marltwl  im^jrove- 
liieut.      Meutally,  liowever,  these  jiatietits  are  often  very  bnght.  * 

ChiUlivu  with  tins  troublo  on  trying  to  wulk  arc  obliged  to  c-russ 
one  leg  in  fruiit  of  the  other  as  they  are  helpeiX  along,  giving  them 
a  ebaractenstic  "  ero8»-legged''  progression.  The  arms  ait*  less 
aft"f>C'tcd  than  thfi  legs.  The  fai-inl  ami  thrait  nius<-lf>3  may  be 
elightly  involved.  There  is  no  pain.  In  aome  cases  the  di«ibility 
itiercases  as  the  ehihl  growa  older,  owing  to  tlie  greaU-'i-  hVm  ami 
oluinsiuess  of  the  patient.  The  anus  become  mneh  stifTened  and 
contractiired,  and  the  haniln  are  flexed  8o  th:it  the  patient  can 
neither  walk  nor  help  liimself.  Epi]ep.sy  and  m»^iital  deterioration 
alao  may  develop  at  Uie  time  of  pul>erty  or  adolescence. 

Pi-'Mjiinsh.  —  The  mild  cases  that  li'nni  how  to  walk  and  ean  use 
the  arms  and  hands  luay  grow  up,  slowly  iiuptoviug.  and  reach  a 
good  age  and  a  fair  degree  of  health.  The  severer  cases  rarely 
reach  adolerteence,  but  grow  gradually  more  helpless  and  generally 
suerumb  to  some  inteTciirrent  di-seaae  Iwt'ore  they  are  twenty. 

Diit'jmmif.—'V\w  dispiwe  is  distinguished  fron\  ordinary  cerebral 
diplegia  (birth  palsy)  due  to  brain  lesion  by  the  absence  of  upilepsyi 
mental  defects,  and  mirro«'ephaln8. 

From  oonifire-ssioti  myelitis,  the  involvement  of  the  arms,  and 
the  absence  of  jtain  and  disturbance  of  sphincters  arc  distinctive. 
Hereditary  spastic  paraplegia  runs  iti  families),  hegins  at  the  fourth 
or  tii'th  year,  and  involves  chiefly  the  legs. 

7'rrafment. — This  is  altogether  one  of  ineclionics  and  attention 
to  nutrition.  The  limhs  must  be  pcrsisU-ntly  maasfd;  tenotomies 
should  be  performed  so  as  to  straighten  the  legs;  constant  voluntary 
efTort  to  use  the  Dtiffeut^l  muscles  Bhonld  lie  maile.  Braces,  roller 
crutches,  etc.,  should  be  used.  Patience  is  often  greatly  rewanled 
in  thin  disease. 

Hkkeuitakv  Spastic  .Sfinal  PARALVsts. — Spastic  paralysis  in 
very  rare  caaes  is  found  to  run  in  families,  affecting  different  mem- 
bers of  mauy  succeeding  generations.  In  the  cases  describcil,  it 
begins  at  alxHit  the  age  oi  the,  affects  only  or  mainly  t.he  legs,  nma 
a  very  slow  course,  is  not  aicompanie<l  by  pain,  atajcia,  or  visceral 
syniptoms;  and  runs  a  course  la.'^ting  twenty  or  thirty  years.  Dr. 
Bayley,  of  Philadelphia,  has  ilesoribeii  a  family  of  typical  oases. 

*  It  ifl  due  to  American  ticurologjr  to  say  thnt  Ilr.  f^cguiu  as  long  aga  m 
t87S  said:  "  It  tA  possible  thnt  totunoid  pnmplii'gin  in  younj*  children  mfty 
l>c  duo  to  ilc-Ack'nl  cerchfAl  dcvtilopment  and  consequently  agcnciis  of  certain 
ir&cta  of  the  cord.  " 
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THE  COMBINED  SCLEROSES. 


Bf  the  coubiueU  Kcleroses  u  tueaut  those  fonns  of  degenerative 
•ckroaii  iu  which  both  the  pooteriur  and  lateml  i.-oltunus  an  in- 
Tolreil.  Ther«  are  MTeral  disease*  in  which  ixmbiDed  solectMis 
todaU.    They  are : 

1.  Comhinfd  st^terotieB  of  {jrufoundly  aiiaaniii  ami  tozio  states 
(Hutiiaiu'ii  type). 

2.  Uereditar)  apiuHl  ataxia  (Friedreich's  ataxia  and  bervditary 
ataxic  paraplegia}. 

3.  Coinhinfxl  scleroeeit  complii-aciiig  genei-al  paresis. 

4.  Accidental  forms  (Uower's  ataxic  paraplegia). 

There  are  many  caaes  reported  iu  literature  of  combined  Bcleroses 
witli  clioical  pictures  which  vary  very  greatly.  Theae  cages  am 
probably  in  the  most  jiart  forms  of  (.'hronie  myelitis  or  meniogo- 
uiyelitis  with  ascemJiiig  and  descending  degeneration.  Marie  has 
shown  that  the  vasmilar  supjily  of  the  spinal  cord  is  such  as  rather 
tu  favor  the  development  by  extension  of  sclerosis  in  the  lateral 
aacl  posterior  coliuims  from  a  chronic  Icptomeuiogitis^  and  his  sug- 
gestion that  many  of  these  cusen  are  perhaps  of  syphititic  origin 
awords  with  my  psivriemie  ami  conviction.  Some  years  ago, 
Uowers  detw<rilie<]  n  disease  that  he  isallfd  ataxii^  paraplegia,  the 
lesion  in  which,  he  believed,  lay  ia  the  lateral  and  jKisterior  columns. 
All  the  cases  which  belong  to  this  clinical  description  I  think  can 
be  properly  classeil  cither  with  the  cases  cf  locomotor  ataxia,  of 
multiple  sclerosis,  or  of  some  form  of  chrorjc  myelitis.  It  seems  to 
me,  tlierefure,  inadvittalili-  to  encuiiilHtr  oui  neuroh>g^'  with  a  descrip- 
tion of  tliis  disease.  There  is,  however,  a.  hereditary  form  of  ataxia 
with  jiaraplegia  wliich  belongs  to  the  group  of  congenital  or  family 
diseaHes  lunl  in  i-loxcly  related  to  Viicilceich's  ataxia^  and  there  is 
a  form  of  combined  sclerosis  in  which  some  ataxic  and  some  sensory 
and  motor  symptoms  develop  associated  with  [lemirions  ann-mia 
and  certain  other  ciw-hectic  states,  but  neiilierot  theae  is  thediwaso 
ctmimonty  h|iokfn  of  as  ataxic  paraplejiia  of  Gowers,  which  is,  I 
repeat,  no  disease  at  all.  Stmmp<ll  and  many  (rtiers  have  reported 
t'Jises  with  Hut<ipHif'H  showing  comblnetl  seleroseH,  but  there  is  no 
clinical  picture  that  can  yet  he  attached  t«  such  Kndinga  except  those 
T  have  alatvo  indicated.  Hence,  of  all  the  combined  scleroses  '^ 
is  only  hereditary  ataxia  and  the  comhiued  selerosee  of  auwmia 
that  have  practical  clinical  interest. 


TBJE  PEtif^'KKATXVi:   LPlfiKASES   OF  TBE  HnXAL  LORU. 


■nn» 


1.    ThB   CoMBiyED    SCLKROSES   OF   p£RXIC10U8   Ax.CUlA    AXD 

Cachkctic  Statks  iFctnam's  Tvpr). 

Thi«  form  of  diaeaae,  imt  pi>  rure  ns  has  been  sup]iosfil,  wna  first 
described  by  ]>r.  J.  J.  Putuaiii,  later  by  myself^  aud  iu  quite  receut 
tim^  biui  b«en  expauikil  and  placed  in  relation  wltb  peruicious 
ftna^mia  by  a  number  of  observers. 

Erith'rff. — In  thp  oripnal  cases  the  patients  were  mostly  women 
aud  the  ages  raiigM  from  forty-tive  to  Bixty-foiir  years.  Two  of 
my  oatws  were  men,  one  was  a  woiiiau;  all  were  over  fifty  yeurs  of 
age.  A  bistor}'  of  possible  lend  poittoiUDg  wua  oVitaiued  by  I'litoani. 
In  my  experience  profoimd  or  prolonged  mahii-ial  toxa-mia  was 
the  only  factor  I  could  discover.  Tlie  cawaea  of  pernicioiiB  anjpjnia 
must  be  placed  in  the  list  of  the  caiitieii  of  this  form  of  selerosis. 
Diitvatte  of  the  suprareiiai  capsules  and  probably  any  v«ry  proloiigi*d 
and  profound  toxit-niio  stale  may  lead  to  the  double  degeneration  of 
the  coi-d.  Jlot  all  cases  of  pernicious  tcxa;iuia  or  ana<inta,  however, 
e&UBO  these  changes.  TIence  the  element  of  a  neiiro]iathic  titata 
must  l>e  adinittfd. 

Syiiijitonis. — The  symptoms  begin  generally  with  numbness  of 
the  extremities,  followed  by  progrrssive  enfeeblement,  and  ending 
in  a  parapk'gia.  iiri'at  emaciation  anil  anivmia  are  preiteut,  and 
there  is  often  an  obstinate  diarrhica.  Xo  jjai'oJysis  of  any  special 
groups  of  muscles  occura  until  tlie  liiiul  paraplegia  si-.ts  ia.  Thrre  are 
in  Homecaae-s  una'stheKia  and  ataxia,  but  spastic  symptoms,  with  ex> 
aggerated  kne«  ji-i-k  and  ankle  clonus,  are  the  more  common.  lan- 
cinating or  girrlle  pains  are  very  rare.  The  arms  are  affected,  but 
leas  than  tlio  legs.  The  viwieral  centres  are  not  iLffet;ted  till  late. 
The  vie  ton  and  other  special  senses  and  speech  aie  not  liisturbed. 
Mental  syniptonis  apimmnhing  dementia  occur  in  the  terminal  stages 
in  some  cjihcs. 

The  gcDeral  course  is  that  of  a  rather  rapidly  progressive  affec- 
tion causing  pai-H^Hthfsia  and  soitietiiiies  aiiB>Ntlie8ia  of  tlie  extremi- 
ties, especially  the  lower,  witlt  progressive  weakness  of  the  extremi- 
ties. This  is  associated  with  vei-y  profound  anjeinia,  general 
miiseular  emaciation,  diarrhoBa,  ending  iu  a  paraplegia. 

Pathufngirjil  Anatomy , — The  pathological  appearances  of  the 
Bpinal  cord  as  described  by  I'utuam  correspond  to  my  own  observa- 
tions: iu  all  the  cases  two  sets  of  changes  in  the  cord  nie  n-coffniz- 
tble:  one  of  older  date,  consisting  in  a  ndatively  d^use  etierosis  in 
tlie  poHterior  columns  and  in  the  lateral  columns  (mainly  ronfineil  to 
the  pyramidal  tracts) ;  and  one  of  subacute  character,  and  evidently 
of  quite  recent  occurrence.  This  sultaeute  process  is,  as  r*>gar<l9 
the  white  columns,  partly  in  new  tracts,  parti"  around  the  Iiorder* 
of  the  more  dense  selei-oais,  aud    is  chiefly  characterised  by  the 
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peculiar  perforstcU  appcarani-«  which  iudicates  a  scnnewhat  rapid 
oestrorttou  of  iiene  tulien,  with  the  uedeiiiattnts  distention  or 
ddstrnction  of  the  intervening  septa,  associated  with  the  formatioi] 
of  granule  rells. 

Id  the  itray  liuros  the  degenerative  change  (partly  re<:ent,  partly 
o£  older  date)  in  indicated  by  a  disiDtegratiun  of  n*^ve  cells. 

In  the  caaea  of  discinetly  perniciuus  an-ftnia  thf»  tenniiial  M)ften-. 
ing  is  not  deacribed  and  there  is  only  a  well-marked  sclerosis  in- 
volving the  posterior  and  lateral  columns  and  more  marked  in  the 
upfier  regions  of  the  t.-ord  (Fly.  139). 

The  prtHjmms  is  not  good,  but  there  are  more  favorable  cases 
than  those  first  observed,  and  I  have  a  patient  who  has  kept  fiurly 
well  for  over  8i«  years.     Two  dthers  difd  wiUiin  twoye«ra. 

The  ttUiyntmM  is  boned  u|>oii  the  ;^^  of  the  patient,  the  presence 
of  profound  auiemia  and  perhat>s  of  a  malarial  history,  the  partes* 


/' 


Ahmox.    Tlu-  colMmiM  <A  i  loll;  cttmtA  pmitihU  tracta.  and  Mr^Mtor  u»ris  ftr«  kffMtML 

theflia,  alight  ataxia,  marked  and  progressive  weakness  and  emacia- 
tion, tendency  to  obstinate  diarrbtEO,  and  finally  the  rather  sudden 
paraplegia. 

The  trriUmnHt  uhould  coniiist  of  quiuine,  arsento,  iron,  boue 
marrow,  and  possibly  supraienalTapsute  extract.  Besides  tliis, 
the  patient  shoxild  have  the  most  nourishing  food  and  a  stimulatr 
jng  air,  fn>e  fa>m  malaria. 


IIkk[cd:takv  HriyAL  Ataxia  (Fkiedbxich's  Ataxia). 

Intrudurtlint. — There  are  throe  (orm.i  of  ataxia  of  congenital  and 
oftim  family  origin.  They  are:  IlRreiUtaiT  spinid  ataxia,  or  Fried- 
reich's ataxia,  hereilitary  (.-erebellar  atiixia,  and  hereditary  ataxic 
paraplegia.  They  are  quite  similar  in  cause  and  mode  of  develop- 
ment. The  difference  in  syinptoins  depends  upon  the  fart  tliat  the 
defect  developa  in  the  one  eoiie  mainly  in  the  posterior  and  laler.il 
eoliinins  of  tlie  cord,  in  tlie  second  iu  the  cerebellum,  oud  in  the  third 
maiulv  in  the  lateral  columns. 
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Friedreich's  ataxia,  the  must  ronimon  of  all  the  forms,  is  a 
clironic  degenerative  diseaae  uiaiuly  jilTcctmy  Uii-  pasterior  and 
lateral  colunins  of  the  cord. 

Clinioally  the  dispase  is  characterized  by  ataxia  begiiiiiiug  in  the 
lower  limbs  and  gradually  involving  the  iippor  limbs  and  the  organs 
of  speech.  Ciirvniiirn  of  Hip  spiup,  ta!i|>efl,  vprti^^o,  an^l  finally  pa- 
nUyais  and  contraetiires  appear.  The  knee  jerk  is,  as  a  rule,  alweiit. 
There  is  but  little  pain  or  auwiitkesia,  and  optic  atrophy  and  vi8<vral 
troubluH  are  usiudly  abst^ut. 

Efiat'Ufft/.'-'Thi}.  Aindainental  factor  in  pi-edisjiosition  is  an  in- 
herited or  connate  lack  of  development  of  tliu  spinal  eord,  mure  i«ir- 
ticidarly  of  the  posterior  colunuis  and  pynuuidal  tracts.  This  t-ondi- 
tioii  is  inherited  dirsotly  8ometiine.s,  but  iitdirectlj' as  a  rule;  that 
13  to  say,  the  parents  or  other  membera  of  the  family  usually  show 
si>ii|dy  a  nenrol.ic  hiHtory,  and  it  is  in  only  a  minnrity  of  cases  that 
thert!  is  a  history  of  ataxia  in  the  direct  line  of  ancestry. 

The  more  frequent  eundition  is'tliis:  the  parcritH  or  gniiid- 
parents  have  some  neuroses,  bucIi  as  insanity,  inebriety,  or  great 
nervous  irritability;  then  the  ntaxia  occur  in  theohilitrcn  of  the  next 
generation.  Sorat'timea  in  a  single  family  tba  unclea  and  nephew.* 
or  cousins  may  W  fontid  to  have  the  ditjeasc.  Heni«  the  name 
"family  ataxia,"  used  by  ao]ue  writers.  There  are  a  good  many 
case*  in  which  Uio  parents  were  apparently  perfectly  soimd  and 
hoalthy.  Yet  it  is  mo.'it  prolMiblo  that  the  sufferers  frnni  Fried- 
reich's disease  inherit  a  tendency  to  degenerative  processes  from 
»omo  of  their  ariCGstora.  This  degenerative  u-ndvuey  may  have 
been  shawn  in  those  aucestons  in  a  very  slight  degree.  The  pa- 
tients rarely  liave  locomotor  ataxia,  though  this  has  been  observed 
in  a  few  cases.  The  chihlren  of  locomotor  ataxies  do  not  have 
Friedreich'a  ataxia  except  in  the  very  ran-st  instanres. 

Syphilis  in  the  parents  is  an  element  in  some,  perhaps  in  many 
C.ases.  ILibitual  iutemj)eraiJC6  in  parents  uudoubt^-dly  is  a  factor 
Aometimeii;  iiuich  more  rar&ly  consanguinity  and  tubcrculoftis  act  as 
predisposing  causes  of  dej^c iteration. 

Moi-e  c-ases  have  been  oliserved  in  America  than  in  any  other 
country;  while  the  fewurtt  have  been  roportt-d  from  France.  The 
disease  develops  uC  about  the  time  of  imbcriy,  most  cajics  oc^fturring 
between  the  ages  of  six  and  fifteen  years.  It  is  not  very  rare,  how- 
ever, (or  symptoma  ti*  develop  even  in  infancy,  though  some  of  tho 
cases  rer>iirted  at  this  time  were  probably  of  n  syphilitic  cluimcter. 
In  a  given  family  tho  disease,  aa  a  rulw,  atrikca  the  older  members 
first,  but  the  younger  mernlwrs  are  attacked  at  a  relatively  earlier 
Age.     The  mo»t  typical  time  of  development  is  a  rather  late  one,  t.e.. 
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afti^r  twflve  years  of  a^.  The  diaoaae  may  come  on  after  maturity. 
In  Ameri<-an  oaoes  tUe  age  of  tlevelopment  of  the  duease  lia«  b«en 
rather  earlier  than  the  average.  The  male  sex  slightly  predora- 
iiiates,  ittj  i)roi)ortiou  being  about  sixty  per  cent.  In  AmoricA  the 
female  sex  haa^  Iiowover,  beeu  iuoi%  afTt^rtetl  (.'1  tu  2).  Tin*  imLieuUt 
are  tbo  children  of  the  laboring'  aud  agricultural  classes.  They 
hflvebeen  found  in  the  cotiutryoft^nprth:!!!  in  rrowded  cities.  The 
families  have  often  been  IflTBc,  but  this  is  not  aJwuya  the  case,  es- 
pecially in  American  cases.  Nursiiiiif  at  the  raothci-'s  breast  is 
thought  to  have  been  au  exciting  cttu»e.  liHually  the  disease  ap- 
]>ear.s  after  infectious  fevfCB,  such  as  diphtheria,  variola,  and  typhoid. 

Stfmjitnm*.  —  The     |Mticnt 

first  notices  an  nncertainty  in 
the  jfait  and  some  feebleness  in 
thii  lower  limbs.  These  symp- 
toms gradually  increase  until 
they  interfere  scrioiialy  with 
pm^ession,  and  force  htm  to 
I  ive  off  active  work.  With 
^liis  there  may  lie  some  slight 
pflina  or  nnrahness  in  the 
Iijwcr  limlw,  and  an  esamiua- 
tion  will  show,  within  a  year 
or  earlier,  tliat  the  knee  jerk 
is  gone.  After  five  or  atx  years 
the  arnint  become  affected  with 
inid -ordination,  and  a  little 
later  Imlbac  symptoms,  siicL 
as  thick  or  scanuing  speech, 
and  often  Dvstah'umu,  appear. 
Dttring  thia  time  the  patient  iniffers  little  pain  and  has  no  trouble 
with  the  bliulder  or  rectum.  Vertigo  and  headache  are  often  pres- 
ent. Dorsal  flex.iou  of  the  toes,  talipes  varus  or  some  uther  form 
of  clubfoot,  and  lal^ral  curvature  of  the  spine  are  often  observed 
(Fig-  140).  Oscillation  of  the  head  and  choreiform  or  inco-ordi- 
nate  movementa  of  the  extn-iuitiea  tuay  devehip.  As  the  dlsea-c 
pi-ogresfics  the  ley«  be^-ome  weaker,  and  filially  jHirajilegia,  witn 
contractures  and  niuiicuhu'  wa.sting,  sets  in.  The  disease  makes  bIow 
pi-ogress;  often  it  remaius  almost  at  a  standstill  for  years,  and  the 
patientH  usually  die  of  sonic  intercurrent  disease,  such  as  [fhtluiiia 
or  an  iiifcctious  fever. 

Among  the  rarely  obserTOd  symptoms  are  ttomor,  Bpaama,  de- 
creased electrical  irritability,  muscular  atrophy,  vasomotor  paresis. 


. ..-.,-J 


■Vf'iriitliira  or  le«it  In  Hut  Ut«H«c». 
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polyuria,  t;lyoo«tiria,  aiia^thesia,  fibrilliu-y  tremor,  rhokiug  attacks, 
p^aliam,  strabisDiiu,  diplopia,  blepharoetpuKui,  a  sliglit  degree  of 


Wn.  Ml.-^mui.  Comit  w  a  lxm9-wtJ>n>txo  Cjwb  op  RrRntrrjuiT  Ataua,  CmKmu-u, 
taNAk  JUtD  aioubKBaioKB.    B«aldM  the  Hteroato,  tbecordieaUMliriUiaiiMllTitauolM 


pU»U,    fiuijj^isii    jjiipijfc.    Liu-Lyvtu-diiu  ]ii-c>fuBf    Fveats.    inipotenrti 
bii;^lit  M'oii.iiJ  iiicoiiiuieiii-*;.  liit^l]ji;i^  iwsiiiiL,     Many  of  xlieae  symj- 

'J'Ilv  juujoi'  uii<i  fobfrniin.^  tvii^jiuiuir  iu>-:  il  i  axaxia.  bf^imiiugiii 
tin-  iywi-i'  lijjitjii  aiiii  '-jll*-!!'.; i iij;  Tr.-  *.ii<r  BJiiJt  au-  lAniffut' ;  (-  i  jtetiiiiHr 
it/\liii'^,  aUi/ii;  yaii,  alaxiu  kt«iul!]v  iLvulviuj:  x'nt  fimifr  ;  I'S  •  uiscufb- 
juni-B  </l  ^J^t■^:1■i,  j  4  I  laJijjHc  aii',^  t-jiiiicJ  '-uiTatiireE ;  t^  )  gr&du&I  dir 
\*-1>/|jju<-ijI    yl'  jjaiajjVj^ia :   i'm    j"^b   ui    kii*-tr   itrt:     |7 1    abseiiOF   of 

j»,\Ma)jiiiijj;,  aijtj  of  bt-ttur  yaiub:   iS^  Tiie  uevrlypment  of  the  fore- 
Sioiii-^  at  al^ijul  tin;  IJji.t  ijf  puu^Jiv, 

t'ntli;bfjij.  'i'iiK  ;t-pj'jij.s  of  ijiij^^nanc*-  are  iound  in  the  5|uztil 
>.-AH-*\  aii'J  ji/K'JujJa  oijIv,  'J'ln-  <'jjU  \s  Uf^ually  smali,  flarcezied.  and 
aj(ijai*-ii'Jy  ^I'^uji'-jjiiaJJv  iijjj><']-l»rn  in  u'rvtJ(,i]'»ieDt.  In  scone  <tases 
ivs'/  4'«-ii1i:jI  <;ijiu.)>i  Jtas«r  i>;i'jj  )>"-*;».  A  M-Jfiir-is  esii:t5  tliroughont  the 
w)ioi<-  ]«-(ii/t)j  oJ  iJjt;  \i',r.\A-n<n-AU<:  Jai'-ral 'oiiijuiis,  sc'raetmies  ejEtmd- 
\w^  ly^iii-  aii)^-ii''i-<-o]ujjjiJb  (Ki;.'.  I'll;.  'WiH  B(-]f I'csis  15  hjcist  marked 
ill  iIji-  \^>.:\*iuuA:'\y-kU  <-fj]  ij|j,ij^.  wliji'li  art  always  affecied  tn  /<rfA. 
'iljf  j/'/.-t^c . /i>-Hj;il  ''^Ikiuii  i»j  J<-i>s  JiivolvM  and  there  is  often  a 
jiaii<j#  .Tii;jf'/f  |ii-:ilijiy  tUhiK^  l^;tw<M-ii  tlit;  puritmur  liom  and  the 
wJfiow'J  ;ii<;i,  j:.-.'*  I*i-tv.4-<'ii  i)j('  ]><«^iti-i'i<>r  yiay  coinmissur*^  and  the 
'Jjtu-ii.-."!  jAij).:.  'I'Ik;  jHfnti'ri'/i'-i-ifliiiiiii  s'-l(M-<jsiM  is  usually  inOSt 
itiixk"!  10  II.'  )<ii/il(;n'  j-i'^^i'di.  Jri  tlitt  liitcral  coIuiiiDs  the  sclerosis 
dJw.i^.:  iijf'-' I,-,  tjji' r'i.,nRi-il  jryriiiiiiclal  liiU-tK.  Tliu  direi-t  cerebellar 
l(i»'lii  jto'l  III''  i:"  I'itlli'il  iLn<-i-ii<liiit<  aiiti'i'o-latt'ral  tract  are  diseased 

)ri  i!<(i .<   ,  l.-i,  ;i|.|.;ii<iiily  imt  in  all.     In  a  few  instauces  the 

.M.I'M'. I  ii.i  >li.iii  "fi'iiiinn  :iii-  iiniilvi'il.      A  /.niii;  u£  healthy  tissue  is 
i.li'  (I  )'..ii.'l  1.1 1  /<"  ri  III'-  t<i'li-iiii<<-'l  ]iyi'itiiil<lal  tracts  and  the  posterior 

|,<,M.       'tl'>i>   iin|iiiiliiril.  cliiiii^n-s  in  lliu   (;;ray  matter.       Some 

i\,n,\,o.    I<  t.i'iiii' iiiiitfiii.1,   '•i>|ii'('iiilly   on  I  lid  iiiistnior  surface,    has 

I i,F,i>.i       'I  III.  iiiiiliillii  iiliHwrt  r<iinic  liini'H  of  extension  of  the 

,ij ,  1,1)1  iIk.  Ill' <ih>'nH-nl.iir  Mm  ci'llsol' tilt)  liyiKiglossaliiueleus 

i.,   |„>,|,..i,i,  Mil.  ii">.;l    iii|;iiilininl.   (■) l;i'.     Tho  Iirain  exhibits  no 

1 1< I  iiii|>i'il.iiii  ■'.  in  M'liilKin  III  lli<>  s,\  tii])toiuatulogy  of  the  dis' 

I        11,1    I iiiiiii  111  I  Ml  iiii>l:i  iiir  ■<\ti-nsiv('Iy  N<'lcrosed,  the  an- 

tiij I  ,  |i    ,  .iM'l  111"  i<>'ii|ili<  Till  niT\('s  show  sume  degenera- 

II  I  <  I..II,,  >         I  III.  |<i  ii|>lii'iiit  ni'ivtvi  ai(>  uMK-li  lt's»  involved  than 

lit    I..I I Ii.        II   1 .  ,1  ...I  il.-il    llial.   lhi«  sclt'iosis  in  the  cord   is 

II, ill,  ,1  III Ii.i  |iimIiIi  i.iMiin     ,1  i'.hi>!.i^     and  there  is  nu  doubt  a 

|,,i„i.    iiiii I    ol     IK  iinn'h.i    |'ii>lil>'i;ilii>n   in    the    diseased    areas. 

|1ih1mii..    .1 Ii  .   iii'ii.    Iiiiuiit   in   oiu-  I'iisi-  i'\;uniuod    by    myself, 

I'tii.i    HI  !!■  iliiK  III  ilil-ii'il  |ii'in  t  ■lul.ii  M'.u'ffi  (.I'i','.  l-in. 

,  ,,  , /  r t'lu«ih  .f.f.o  !•*. I  i'rv>i^ivssive  one,  though 
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It  may  be  stuticfuar}'  for  a  loug  tiiuo  luiU  may  evtm  &huw  temporary 
improremeut.  The  luagest  period  of  duration  of  the  disease  on 
recoid  18  forty-six  yer.rs  and  tlie  shortest  two  years,  tlie  average 
being  fifteen  or  twenty  years.  Death  occurs  from  some  intercurrcut 
disorder. 

Tretitnusnt. — A  quiet  life,  good  food,  and  favorable  bygienio 
Burromidiugs  are  tbe  maiu  tUerapeutie  helps.  Arseutc  and  vaiioua 
nerve  tonics  may  bo  of  temporary  betwfit.  My  cases  and  some  of 
the  French  cases  were  benefited  by  suspension  by  the  neek  in  a  Sayre 
apparatus.  If  the  disease  appears  in  one  member  of  a  family, 
effort  should  be  made  to  prevent  its  appearance  in  others.  The 
infant  should  uot  be  nursed  by  i^ts  Jiiother;  apeiial  care  sliould  be 
taken  to  prevent  ita  getting  any  infcetioua  fevers  and  to  prevent  it 
from  receiving  any  falls  or  blows.  Its  life  should  be  exceptionally 
quiet^  BO  f ar  aa  physical  exertion  goes. 

3.  Herkoitakt  Ataxto  Paraplboia. 


This  is  a  hereditary  iliseau  and  someiinies  a  family  one.  In  six 
cases  observed  by  myself,  there  were  no  other  iu»t»m:es  in  the  fami- 
lies. All  my  patients  were  young  women.  The  disease  began  be- 
tween the  ages  of  twelve  and  sixteen,  but  sometimes  the  patients 
could  remember  that  they  had  never  been  so  qnick  of  foot  as  other 
girls.  A  neurotic  heredity  existed,  but  no  syphilis  or  aloohoUsin. 
The  exciting  vauao  is  not  known. 

The  disease  begins  with  a  stillness  and  weakness  of  the  legs. 
Associated  with  this  is  a  decidetl  ataxia.  This  is  oc^-asionally  more 
cerebellar  than  spinal,  but  in  most  eases  it  is  shown  by  awkwardness 
in  posing  and  in  moving  the  limbs  in  different  definite  directions, 
and  in  walking  a  line.  There  are  decided  exaggeration  of  refloxt-s 
and  ankle  clonus,  but  no  painful  spasms,  no  pains,  and  no  distinct 
anteethesia;  there  is  some  parieethesia.  The  trouble  is  much  tbe 
most  marked  in  the  legs,  hut  the  arras  are  slightly  involved,  the 
face  and  cranial  nerves  uot  at  all.  In  on<i  rasiv  optic  neuritis  was 
present. 

The  sphincters  are  not  involved,  the  general  nutrition  is  good,  the 
mind  is  clear.  The  disease  in  tnost  cases  progresses  very  slowly. 
One  of  my  patients  ia  married  and  continues  in  fair  health. 

In  soma  cases,  evidences  of  degeneration  and  breaking  up  of 
nerve  centres  occurs,  just  as  in  the  tenninsil  state  of  Friedreirh's 
ataxia.  However,  I  have  one  patient  who  has  had  the  disease  ia  a 
mild  form  for  twenty  years  and  is  now  quite  comfortable. 

Hereditary  ataxic  paraplegia  is  more  allied  to  the  spastic  para- 
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|»l«fpas  tJum  to  Friadmdi'*  diaea«F,  and  it  has,  like  that  maladv", 
a  ratb«T  mote  liavwable  tonne — so  far  as  my  limited  experi- 
ence •btfvs.  1  know  of  no  aatopsieB  made  on  tiiese  cases,  but  tfae 
>f  mptcims  point  to  a  defect  of  tfae  lateral  colnmns  and  of  citfaeT 
til*  eertlrtJIum  or  the  postnior  eolumns. 

A.    HEREblTAXr    CEKEBCLI-kK  ATAXIA. 

Though  not  belonging  in  the  groap  of  spinal  diseases,  bereditazy 
tKi^mWax  ataxia  is  so  cloeely  related  to  those  beteditarr  forms  I 
have  jiufc  been  deacribing  that  I  deem  it  best  to  gire  an  acvoont  of 
tt  here. 

Thia  is  a  chronic  disease  beginning  in  earlr  life,  usuallr  of 
bereditarj  or  congenita]  origin,  and  characterized  bj  an  ataxia  of 
eervrlKllar  t/pe  aMO^nated  with  symptoms  indicating  tfae  inTolrement 
of  som*;  of  the  cranial  nerves.  In  coarse  and  symptoms  it  resembles 
to  tome  extent  hereditary  spinal  ataxia  and  belongs  to  the  same  class 
of  diseajfe*.  The  nam*s  of  Fraser,  Nonne,  and  Marie  are  ccsmected 
with  the  firat  descriptions  of  thia  disorder  and  its  differentiation 
from  hereditary  spinal  ataxia. 

JCtifdagij. — Tfae  malady  begins  in  early  life  between  the  ages  of 
ten  and  thirty,  developing^  therefore,  somewhat  later  than  Fried- 
reich's ataxia.  The  disease  rxcurs  rather  more  often  in  males  than 
in  females,  but,  like  other  family  diseases,  is  usually  transmitted  by 
the  female.  Hyphilis  and  a  neuropathic  constitution  in  the  female 
have  \>t^.ii  \uAMtl  in  a  iiuniber  of  caH««. 

SyiiijttofHx, — The  firHt  8>'mpt<nn  is  sbowu  in  a  disturbance  of  the 
gait.  Thix  \n  indicate<I  by  clumsiness  and  stumbling  and  by  a  ten- 
t\f.wy  to  rolling  and  pitching  tike  a  drunken  man.  The  imtieuL  tends 
\ft  walk  with  th«  feet  wide  apart.  He  does  not,  however,  show  the 
"  lioriiix-rg  symptom;"  that  itt,  he  can  stand  fairly  well  with  the  feet 
ti'fgether  and  the  eyes  shut.  There  are  inco-ordinatiou  and  jerkiiief>s 
in  the  movffjnents  of  the  arms  and  sometimes  choreic  movements. 
He  Homctimes  alKo  lias  oscillation  and  jerky  movements  of  the  head. 
\Vht;n  lying  down  the  inco-ordination  is  very  much  lessened.  The 
spewih  is  hesitating,  ataxic,  and  explosive.  The  eyes  show  jerky 
niovemt'tits  somewhat  like  those  in  nystagmus.  An  imiKirtant 
nympUfm  in  many  cases  is  the  development  of  optic  neuritis  followed 
by  optic  atrophy  and  blindnesH.  The  knee  jerks  are  usually  exag- 
gerated. The  patient  has  no  anaesthesia  and  suffers  little  i)ain,  al- 
though he  may  have  some  headache.  There  is  no  disturbance  of 
the  Hphincters.  Mentally  the  patients  are  usually  somewhat  defi- 
cient. Incoming  either  simply  childish  or  actually  demented.     The 
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nuilaUy  progresses,  although  not  always  steadily,  tlie  dis«a6e  gonie- 
timeti  rainaiuing  stationary  fur  Bonio  years.  Eventually,  howevi'r, 
the  patient  becomes  bedriJdeu  and  dies  of  exhaustioa. 

/*fi/iin!of/iciil  Aiiut'tmi/. — The  few  autopsies  which  have  been 
made  show  an  atrophy  of  the  eerebellum.  In  some  cases  this  is 
laacrowopic,  the  OBrebellum  l>eing  reduced  to  one-half  or  one-third 
its  aiito.  In  other  cases  there  is  no  naked-eye  change,  but  there  is 
found  micruscopic«lly  an  atrophy  of  tlie  cells  of  Purkiiije, 

l*i't'ju'isiif. — Tlie  disease  has  nrnt  yet  been  sufficiently  studied  to 
enable  one  always  to  reeogntze  it  positively.  Indeed,  it  is  not  un- 
likely that  there  aro  mixed  or  transitional  forms  of  hereditary  cere- 
bellar and  hereditary  spiual  ataxia.  Furthennore,  it  is  probable 
that  in  some  cages  small  hemorrhages  or  uoilules  of  sclei-osis  may 
occur  after  fevers  during  childhood,  which  may  lead  to  the  develop- 
ment of  KymptoniH  resembling  the  hereditary  malaily.  Hnwever, 
the  points  of  diagiiosis,  as  far  as  established,  consist  in  the  heredi- 
tary history  or  family  history  of  this  malady.  Next  Is  the  fM't  that 
it  develops  gradually,  beginuing  with  the  ataxia  characteristic  of 
the  cerebellar  disease,  but  involving  tlie  ^rmn  as  wi^Il  as  the  legs. 
Again,  there  is  always  an  increase  of  knee  jerks,  wherejis  in 
apinal  ataxia  these  are  lost.  Then  we  find  in  this  malady  no  pain 
or  ansesthesia  in  the  legs,  and  no  involvetaeut  of  the  sphini^ters. 
The  oci'urrence  of  optic  atrophy  ami  of  mental  defect  help  much  to 
differentiate  the  diftcaao  from  other  types. 

Trtaftucnt. — The  disease  is  a  progressive  one  and  little  can  be 
done  but  to  attend  to  the  general  nutrition  of  the  patient.  In  one 
case,  however,  s^en  by  me  with  Dr.  Stillwell,  it  was  found  that  the 
continuous  use  of  autipyria  was  accompanied  by  an  amelioration  of 
«3rniptom3  and  seemed  really  to  help  the  patient  a  great  deal. 


CHAPTER  XV. 

THE  PKOGRESSIVE  MUSCtJLAB  ATROPHIES  AS1> 
MUSCULAR  DYSTBOPHIES. 

Thk  remit  of  modem  studies  is  to  show  that  the  anterior  (XHnaal 
cells  of  the  spinal  cord,  the  motor  nerres  and  their  terminal  end 
Oi^ans,  the  muscles,  form  a  trophic  unit,  and  that  the  same  degen- 
erative disease  may  attack  either  end  or  any  part  of  this  physio- 
logical mechanism.  There  is  a  clinical  and  patholt^cal  unity  in 
all  the  different  spinal  and  muscular  types  of  atrophies.  But  there 
are  sufficient  differences,  also,  to  oblige  us  for  convenience*  sake  to 
make  certain  classifications.  Thus  those  disorders  which  attack 
chiefly  and  first  the  anterior  horn  cells  and  the  pyramidal  tract  are 
called  progremve  muscular  atrophies  ;  those  disorders  attacking  first 
the  muscle  tisane  and  its  nerves  are  called  progressive  muscular 
dystrophies  (Fig.  142).  The  progressive  muscular  atrophies  of 
central  origin  may  attack  the  motor-nerve  cells  of  the  eye,  of  the 
throat  and  lips,  of  the  upper  or  lower  spinal  cord.  In  accordance 
with  the  level  affected  tiie  disease  has  received  different  names. 
Sometimes  the  pyramidal  tracts  of  the  spinal  cord  are  first  and  most 
involved.  This  has  furnished  excuse  for  another  type.  Then, 
again,  while  most  cases  of  mnscular  atrophy  are  acquired,  there  is 
one  type  of  It  which  is  a  hereditary  one.  Thus  we  find  the  disease 
classified  as  follows : 


Progreative    muscular 
atrophies  of  iplual  - 
or  nervous  orlglD. 


Progreaalve  ophtbalmoplegla. 

Progreesive  bulbar  palsy. 

Progressive  muscular  atrophy. 

Progressive  hereditary  muscular  atropfay  (leg  type). 

Amyotrophic  lateral  sclerosis. 

The  progressive  muscular  dystrophies  have  also  been  much  sub- 
divided, but  they  are  essentially  the  same  disease,  as  will  be  seen 
later. 

Of  the  muscular  atrophies,  I  have  already  described  ophthal- 
moplegia. 
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PROORBwrvE  MrsctJLAR  Atrophy  (pRoGRKSBn.'E  Spisai. 
Amvotkopuy;  DrcuRxst-AiiAN's  Disea^ie). 

This  is  a  disease  characterized  by  a  slow,  progressiva  atrophy 
of  tlie  muscles  of  the  extremities  aiid  trtmk,  witli  (^oiisequfiit 
{laralyHifl,  not  acrDni})aTiie(1  by  any  notable  sensory  disturbance, 
and  due  to  a  proyreeisivB  atcupby  of  tlie  motor  aud  trupliiv  celis  in 
the  spiual  cord. 

EtioJ-oyi/. — The  diacMe  affects  petaons  in  the  middle  period  of 
life  (twentj-fivi!  to  lorly-livf).  TIh-  extti^niea  are  fiiurte«n  ami 
seventy  years  (Qowera).  It  is  more  frequent  in  males.  Heredity 
is  rarely,  if  ever,  a  faetor.  Great  mental  ati-aiii,  exposure,  traiuua- 
tisiii,  excessive  use  of  certain  groups  of  niu.seles,  acut«  infer-tioiis 
diseases — especially    typhoid,   measlea,    cholera;  childbirth,  acnte 
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rheumatituu,  syphilis,  and,  murf  tlutii  anything;  elno,  lewt  poisoning 
at«  causes.  It  may  complicate  locomotor  ataxia.  The  causes,  as 
may  be  seen,  are  tiiuch  the  aame  as  those  of  bulbar  paralysie,* 

Symptotna. — Ttv  i>atient  suffers  at  tirst  from  slight  rhemiiatoid 

*  Among  88  ot  my  casei  2i  were  males.  Tbc  dtscuM-  hagan  bctwcco 
en  tlilrty-onciind  forty  tn  10  cases  :  between  tw«nty -one  and  thirty  in  7; 
"HllI'Bltdevelopeil  before  ilic  ngc  of  tvffiuy  :  and  in  anfior  thcngi?  of  fifty,  but 
In  more  nfl^-r  sixty,  ItlMfflnfl  ratlitr  earlier  in  women.  In  tlin  mnj'nrity. 
36,  tin'  mnlady  U-gnn  in  hand  nr  ahouldrr  and  ran  tlin  classkiil  miirw;  in 
f)  It  liL-gnn  til  tliu  Ic'gB  and  nitcoo'tci] ;  in  3  it  Iwgnn  iti  ibe  incdulia:  and  in 
I  ill  iK'iilu- motor  nuclei,  flpi-edily  extending;  to  the  anus  and  logs  (polio- 
t.-acf'iihalo-myclitlc  typLl.  In  3.  bugluulo^  la  the  medulla,  It  aatiuiicd  Lbe 
amyotrophic  lateral  soleroais  type. 

The  flccHputlon  rtf  the  putlents  fs  very  Buggestivc.  In  10  there  was  a 
history  of  esccsRlvc  work  with  the  arms,  the  piittentn  ticlng  Hiiilthit.  iron 
workers,  brlrklnycrt,  Imllrrmnkt^nt.  horac-.<iiioi>ra.  intone  manonB,  lallont, 
barbere.  lorkHniltli».  In  8  llicni  wna  h  hiiittiry  nf  KypblHs,  in  1  of  li«d,  la 
8  of  grippe  aud  tlir  piicrpcrium.  In  1  uf  lafuutilu  s|)lual  paralysis. 
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pains  ia  the  shoulder  or  arm,  a&aociatcil  irith  nome  feelings  of 
numbncsK  and  n-farineiis.  Miisriilar  wasting  then  begins  to  appear, 
and  UAuaJly  in  oue  hand.  The  adduelor  loaRits  pollicis  ia  very 
early  afTet^ted,  alno  tim  thenar  muscles  and  the  ioierossei.  Tfae 
atrophy  spreads  from  muscle  to  innacle,  atid  does  nnt  follow  the  dis- 
tribution of  nerves,  although  the  uluar-nerve  supply  is  most  a*^- 
oiialy  diaorileied.  The  hall  of  the  thumb  becomes  flattened,  and  the 
patient  cnnnot  abduct  or  fiex  it  well.  Wlii-n  the  radial  interosael 
aro  reached  the  foreSu^er  cannot  Lu  abduutiHl,  and  this  is  often  an 
early  sign.     The  diaeaae  gradually  extends  upward,  attacking  tiie 

flexors  and  extensors  of  the  fore- 
arm, ihiT)  tJie  upi^er  ami  and 
shuulder.  Meanwhile  the  hand 
has  becoinu  thin  and  flattened, 
flexinn  of  wrist  and  extension  of  fin- 
gers are  loat,  nnd  a  characteristie 
"griftin-claw"  appearajice  resultn. 
After  a  time  (three  to  nine  months) 
the  othci-  sriu  bej^nns  to  bo  affected. 
Occasionally  there  is  a  t^mjiorai-y 
remission. 

Tn  ft  few  cases  the  atrophy 
begiuB  first  in  the  shoulders  and 
arms,  attacking  the  deltoid,  biceps, 
and  triceps,  then  extending  down- 
ward to  the  hands.  This  ronsti- 
tutes  tlie  *'  upper-arm  type. " 

If,  as  is  usually  the  ease,  tJio 
HAKoa  disease  continues  to  progress,  it 
pasisi's  frym  the  shonkler  ^jirdle  to 
the  deeji  mtiscles  of  the  ba^k,  then  downward,  involving  succes- 
sively the  hip  and  thigh  miistdes,  the  glutei,  the  eniral  extensors 
and  abductors  being  oftenest  chosen.  The  teg  muscles  may  be 
Kually  involved,  but  they  usually  escape.  The  disease  as  it  de- 
Hccnds  contmues  its  progress  in  the  trunk,  involving  the  intercostals. 
It  slowly  ascends  the  neck  also,  and  finally  leads  to  paralysis  of 
the  diaphragm,  or  a  bulbar  palsy  may  set  in. 

It  will  be  seen  that  the  ordinary  cuurt>e  of  the  disease  is  from 
the  lower-ai-m  muscle  groups  (ulnar  and  median)  up  to  the  shoulder 
group  (middle  cervical  nerves),  then  down  tljrough  the  dorsal  and 
lumbar  nerves,  rarely  reaching  the  Bftcral  groups.  In  very  tars 
oases  it  begins  in  the  legs  and  a-scends. 

Along  with  the  wasting  there  are  a  c^rrenpoading  weakness  and 
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pvaljBU,  bat  the  paralysis  is  the  resnlt  i>E  the  atrophy  and  does  not 
pneeds  it.  FibriiUry  twitL'hini^a  uf  the  muscles  occuti  the  idio- 
pathic muscular  ooatiacliun  i-ausml  hy  striking  it  a  blow  is  veiy 
marked;  myoid  tumors  are  easily  brought  out.  In  souie  caA^  the 
muMles  are  Bacdd  and  tooeleBs,  and  the  dt«p  reflexes,  knee  jerk^ 
and  arm  jerk  disapi>ear  early  (atonic  atrophy),  but  in  othej-  caaea 
the  rigidity  and  tontvity  of  the  musclee  are  iui-rtfaseil,  the  knee  jerks 
exaggerated,  aod  we  have  tonio  atrophy.  This  oonditiou  may  be 
so  marked  as  to  make  it  resemble  a  special  rlinical  type  of  progrea- 

SITe  atrophy  known  as  rnnyofm/iAiV  i»tter*U  xr/cjiwui. 

Tha  electrical  irritability  of  the  muscles  lessens  to  both  galvanic 
aod  fuadic  currents,  but  no  luarked  qualitative  chaug«8  occur  at 
fiiat.  Eventually  we  may  get  jiartial  degenerataon  r«aotiou»,  but 
these  occur  late  in  the  disease,  unless  this  runs  a  very  rapid  course, 
wli4^n  fairly  typical  degeneiation  reiiciions  may  be  got.  A  pn-uliar 
eoDtractioQ  of  the  uppvr  limbs  is  sometimes  prutluced  by  placing  the 
negative  pole  of  the  galvanic  battery  over  the  fifth  cervical  vertt-hra, 
and  the  positive  in  the  triaiiyle  just  l>elow  the  lower  jaw  (diplepiu 
conti-artion  of  Reniak).  A  ]>ecuHar  palmar  spasm  is  described  by 
Voeter,  caused  by  suddenly  interruptint,'  a  faradio  or  galvanic  currejit 
paued  along  the  affected  arm. 

In  typical  cases  uf  prot^iessive  muscular  atrophy  tliere  is  no 
azuestheaiaj  and  when  such  symptoms  develop  the  prcAence  of  peri* 
pheral  disease  or  of  qrringo-myelia  or  spinal  tumor  must  be  sas- 
pe(;ti><l.  The  patients  may  suffer  from  rheumatic-Iiko  pains  and 
from  parifistbesias. 

The  affefted  parts  often  shoM-excessi^-e  sweating  and  congestion 
and  evidence  of  vasomotor  disturbance.  This  uiay  involve  the  fa*-*! 
on  one  or  both  sides;  one  piijiil  nmy  be  larger  than  the  other,  due  to 
irritation  of  the  cilio-spinal  centre.  The  iris  reflea,  however,  is 
preserved,  and  the  optiu  nerve  is  never  involved. 

The  sexual  power  is  ofttm  wt^akened,  hut  tlie  sphincters  are  not 
attacked.  The  urine  shows  variations  in  the  amount  of  urea.  There 
is  usually  an  increase  of  lime  salts. 

Cvmplicatians, — The  most  common  compltoation  is  an  extension 
of  the  proc-pRs  to  the  medu]l»,  causing  disturbance  of  syjeech  and 
swallowing.  Muscular  atrophy  complicates  locomotor  ataxia,  but 
la  rarely  complir-ateil  by  it.  A  high  degree  of  spasm  and  rigidity 
of  the  legs,  particularly,  may  occur,  causing  the  condition  known 
as  ainoyti'ophic  l»terul  sclerosis. 

Course  ttmi  Jiuration. — The  disease  usually  progresses  steailily 
until  it  has  reachetl  an  a-lvanced  stage,  when  it  may  stop.  Ueniis- 
sions  may  occur  earlier,  however,  and  even  some  improvement  take 
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pboe;  ths  diMue  then  ordinsriljr  piognmmM  agaio.  It  ImIb  froa 
two  jremrs  to  tfairt^r  or  more,  but  od  the  avenge  Dm  orct  ten  or 
tmWe  jcan.  Death  omally  ocean  from  puloKmaiy  dtaeaae,  owing 
to  tb«  wcafcncw  of  the  resfnratory  miucles.  Boowtimea  the  ext«n- 
•Ion  to  the  medulla  and  involrement  of  th»  muscles  of  deglutition 
and  of  the  larynx  are  the  catue  of  death. 

J'nthotoyy. — The  jitiaiaiy  anatomical  tiiange  u  a  dEgeneratirB 
atrophy  of  the  celU  vf  the  ceotrul  parts  and  anterior  horns  of  the 
gray  matter  of  the  spinal  cord.  The  atrophy  gradually  extends  and 
involves  the  whole  anterior  horn.  It  also  extends  vertically,  first 
down,  tlien  up.  Aloug  with  thin  atroj)})^  are  dt-genemtive  changes 
in  the  lateral  <.<ulunui5;  (.'onsecutive  to  thia  there  is  atrophy  of  the 
anterior  roots,  peripheral  nerves,  and  the  inuttcles.  Th<*  disease 
begins  iu  the  deeper  parta  of  the  anterior  comua,  inTolring  the 
central  and  mtrdjan  groups  of  cells.  These  are  more  coocenied  in 
nutritioD  and  in  tlie  finer  muscular  movements  of  tbe  extremities. 
Hence  atru]ihy  alwayn  precedes,  or  at  least  kHt'j)s  pace  witli  pataly- 
■is.  The  levels  affected  are  the  lower  cervical  and  upper  doreal; 
but  if  the  disease  is  extensive  the  dorsal,  lumbar,  and  sacral  cord 
are  also  involved.  The  afFccted  ptirt  is  nearly  frc-o  from  nerve  cells, 
and  thoKP  present  are  atrophied,  their  procesaea  are  short  or  absent, 
and  the  cell  has  lost  its  angular  apjiearauce.  Sclerotic  aud  pigtricn- 
tary  chanK*'**  are  obKerveiJ.  The  neuroglia  and  connective-tissue 
cells  are  increa.<ied  in  number,  but  there  are  no  marked  changes  in 
tlie  blood-vessels,  though  these  may  be  much  dilated.  There  is 
always  some  degeneration  of  tho  latural  coliiniiiH,  and  this  may  be 
Tery  complete.  It  is  confined  chieBy  to  the  pyramidal  tracts, 
but  extends  somewliat  anteriorly  into  the  mixed  lateral  column. 
It  docs  not  affect  the  cerebellar  or  ascending  lateral  traotH.  The 
degeneration  hiu  been  traced  itp  into  the  brain  as  far  as  the  in- 
ternal capsule  and  even  to  the  cortex.  The  anterior  columns 
may  be  slightly  affected.  The  posterior  horns,  columns,  and  roots 
are  normal. 

Tlifi  affectal  muscles  show  various  degrees  of  degeneration. 
They  are  pnlo  anrl  streaked  with  yellow,  duo  to  fatty  deposits. 
Home  fibres  may  he  simply  narrow  and  shrunken;  otliers  have  lost 
their  stiiHtinn  and  be<'oin«  gi-aniilar  from  (le]iosit  of  fat  globules  or 
degenerated  muscle  elements;  other  fibres  have  lost  their  striations 
and  appear  as  if  tilled  with  a  hoino^'enecus,  glas9>'-lciokingsubslanc6 
containing  a  fow  fat  grannies  (vitrpons  degeneration) ;  other."!  show 
a  longitudinal  strlation.  The  interstitial  connective  tissue  is  in- 
creased and  in  places  liaii  taken  the  plai;c  entirely  of  the  tiiuscles. 
The  capillaries  and  small  vessels  ai'e  distended.     IleaUhy  fibres 
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may  bo  seea  amoiig  tha  diseased.     Changes  have  beea  foimd  u  tho 
ajfiJiiMitiietic  uervous  system,  but  they  are  uniniportaat. 

Tha  diaffnojiis  lias  to  bo  mado  from  the  progresaive  musoular. 
dystrophies,  chrotiio  poliomyelititt  anterior,  Byringomyelia,  Qetiriti% 
and  ucuritic  family  atrophy. 

lu  the  ninscuhir  dystrophies  there  is  comiuouly  a  history  oi 
heredity;  the  disease  begins  usually  in  childhood  or  adolescence. 
It  attacks  the  lower  limbs  oftener;  it  is  slower  in  progress;  there 
are  no  Hbrillai-y  coutractioua,  and  tha  degeneration  reaction  does 
not  occur. 

Chronic  poliomyelitis  anterior  begins  suddenly  and,  haring 
leachod  its  height,  docs  not  progress,  but  remains  ataliouary  or  im- 
proves. The  paralysis  occurs  first,  the  wasting  fallows.  It  affects 
gr«u]>s  of  muscles  physiologically  related,  while  progressive  mus- 
cular atrophy  attacks  muscles  only  anatouiically  related.  There  are 
cisea,  however,  which  seem  to  be  on  the  border  line  between  th«  two 
diseaKCS. 

Syringomyelia  is  distingnished  by  the  presence  of  peculiar 
sensory  and  trophic  disorders. 

Neuritis  caused  by  lead  potRonii^  is  detected  by  the  history  of 
the  case,  its  t^'udemcy  to  affect  the  extensors  of  the  arm  chiefly,  and 
the  absence  of  a  progressive  tendency.  Sometimes,  however,  le-ad 
poisoning  and  palsy  end  in  true  progessive  ninscular  atrophy. 

Ordinary  multiple  neuritis  is  distiuguistied  easily  fay  its  rapid 
onset  and  the  iiresence  of  painful  symptoms. 

The  hereditary  or  "leg  type"  of  progressive  muscular  atrophy  is 
characterized  by  its  beginning  in  the  legs,  by  a  good  deal  of  sensory 
disturbance,  typical  degeneratiou  i-eactiuns,  and  hereditary  or  family 
bistory. 

Trntttncnt. — The  x>atieiit  should  be  well  fed  and  have  rest,  quiet, 
and  fresh  air.  Careful  local  faradization  and  galvanization  of  the 
apine  aud  nock  are  indicated.  Massage  does  no  good.  Hypodennio 
injections  of  strj-chnine  in  the  affected  member,  gr.  -^  to  -^  daily, 
the  internal  use  of  arseuiL',  phosphorus,  iron,  quinine,  and  cod-Uver 
oil  sometimes  are  ben<^]icial. 

In  a  few  cases  with  a  syphilitic  history,  mercury  and  iodide  of 
potassium  have  pmvt^d  useful.  The  essentials  of  trcatmentaro  rest, 
electricity,  strychnine  locally,  the  adrainistratiou  of  powerful  tonics^ 
and  overfecdiiijj.  Kitruglycerin,  morphine,  atropine,  nitrate  of 
silver,  chloride  of  gold  and  of  barium,  and  the  nitrate  of  uraniuia 
Stay  be  tried. 
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pKouui:ssiv£  Hkhkuitakv  MirHCULAit  Atkupuy  op  Lkg  Typb 
(Chahcut-Makik  Tvpe). 

This  ia  a  hereditary  ur  family  niuiK-iiIar  atrophy  of  contral  (or 
neiiriticy)  origin,  beginning  in  the  legs  and  extending  upwartl.  It 
aifwts  malfs  more  than  females,  but  the  difference  is  not  great.  It 
alniotit  always  h^i^iiis  hcfurn  the  age  of  twenty.  It  attacks  tiriit  the 
luuscles  of  the  K'g,  nut  the  foot,  involving  the  jKTonei,  tlieu  the 
extensors  of  the  toes,  then  tlie  calf  muscles.  The  tliiyha  escape  till 
later.  After  som«  yo^ars  the  uppor  extremities  and  sjuall  hand 
nmscles  are  reached.  The  shoulder  and  arm,  nfck  and  trnnk  mus- 
cles eacape.  There  are  occasionally  fibrillary  contractionsj  and 
always  partial  or  com])letu  degenerative  cluctriL-al  reavtious.  The 
patients  complain  of  sume  pain  ami  niimbnesH,  hut  them  ia  uo  aucea- 
thesin. 

The  diseaso  runs  a  long  course,  with  remiasiona,  and  resembleB 
in.  pi-ognosis  the  dystrophies.  The  outlook  it*  l«ttt;r  Uiaii  iu  the 
arm  type,  but  the  disease  is  not  curable. 

Some  authorities  assert  that  the  disease  is  due  to  a  jirogressire 
degencratiTO  neuritis.  In  the  writer's  opinion  the  anterior  horns 
of  the  spujal  cord  are  primarily  attacked,*  a  view  recently  coohrmed 
by  Marinesco. 

The  trfritvtent  is  the  same  as  for  the  other  forms  of  tiereUitary 
muscular  atrophy. 


GI'OSSO-LaBIO-LakVXOK.VI,   PaRAI.T5IS    (PnOGRKKStVK    BuLaAK 
yAKALVSIS). 

This  ia  a  diseaae  characterized  by  progressive  wasting  and  ps' 
r&lysis  of  tlie  muscles  of  the  tongue,  li\ii,  palate,  and  throat,  due  to 
an  atrophy  of  the  nuclei  of  the  nerves  supplying  those  parts. 

Ktiology. — It  is  a  disease  of  the  degenerative  period  of  life,  moat 
cases  occurring  after  furly-  and  lattweHi  that  timo  and  seventy. 
The  disease  begins  later  iu  life  than  spinal  atrophy,  it  oi-curs 
rather  oftener  in  nieu  than  women,  f  A  neurotic  heredity  is  aume- 
timea  noted.  Exposure  to  rold  and  excessive  uhq  of  tho  muscles  in 
Calking,  mental  strain,  debilitating  influences,  lead,  and  syphilis  are 
oanaal  factors. 

*Tlie  wHtcr  hasse«n  the  diaease  Id  a  typicHt  form  in  ooe  member  of  tli« 
fintgeDf^miiori.  In  two  iiirnibcriior  thti  wconil,  .\  rliilil  of  one  of  tlic  letter 
h&d,  At  tti«  ngp  of  two  years,  a  typical  attnck  or  Kntirfur  polioriiyi-Iitb. 

f  Wliili;  l]ib  U  Uie  usuiil  stutcment,  Iu  itiy  experience  women  sufliT  mucJi 
oftcncr  tlntn  men. 
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Stfmptem*. — The  tonguo  is  the  part  first  affected.  The  patient 
Bpeaka  iiidistincUy  ami  catitiot  ai-tiuulati!  the  lingual  coiisuuanU)  ^ 
r,  fl)  and  L  The  tongue  caouot  be  elevated  and  is  protruded  only  a 
little  distance.  It  luuku  si^arrcd  and  wrinkled.  The  lips  becoiu« 
weak  and  the  patient  cannot  whi.stle  nor  make  the  (.-unsonants  ^t,  /«, 
©I,  or  the  vowel  o.  The  saliva  begius  to  dribble  troni  the  mouth. 
DiHturbunre  in  swallowing  soon  dcvelupd.  Hard  solids  are  tAkeu 
with  Jiihciilty,  next  fluids,  while  semisolids  are  generally  iiiamiged 
bf^L  The  lips  litially  become  so  paralyzed  that  the  mouth  canuot 
be  shut,  and  the  lower  pai-t  of  the  face  is  motionlej^s  and  expreiit^ion- 
less.  The  up]>er  faee  wears  an  expression  of  anxiety  and  suffering, 
the  saliva  dribbles  constantly,  and  the  wliole  phy»iiognoiiiy  of  iim 
patient  becomes  cliaratrtenstic  and  pitiful  in  the  extreme.  The 
facial  nerve  may  get  somewhat  iuvolved.  Articulatiou  becomes 
almost  entirely  loat^  the  voice  has  a  naiuil  twang  from  pai-alysis  of 
the  palate. 

The  patient  has  tired  anil  uncomfortable  sensations  of  cirj'ness 
and  stiffnesB  about  the  throat.  There  is  no  pain  or  aiiwhthesta, 
but  oceasionally  there  is  impairment  of  the  sense  of  taste.  The 
tliroat  retlex  is  usually  lost,  so  that  tickling  it  causes  no  rea»-tion. 

Elecitrio  irritability  is  at  first  unchangpd,  hut  in  the  later  stagM 
partial  degeneration  reaetion  occurs.  In  rare  cases  there  is  a  rapid 
pulse  and  still  luoro  rarely  glycosuria. 

The  laryngeal  reflex  becomes  weak»  the  adductors  also,  but 
abductor  paralysis  is  rare. 

The  mind  is  not  affected,  but  there  aro  often  an  emotional  weak- 
ness and  twndency  to  tears— nut  entirely  unreasonable  in  view  ol 
the  distressing  nature  of  the  malady. 

Th«  disease  is  often  the  terminal  stage  of  spinal  muscular 
atrophy;  it  may  bo  assi'X'iated  with  the  latter,  with  atnyntrophio 
lateral  sclerosis,  or  with  ophthalmoplegia.  All  these  lypes  may 
occur  togetlier. 

It  nuis  a  progressive  courae,  with  remissions  of  a  few  weeks  or 
months.  It  la.sts  from  one  to  three  or  four  years.  In  one  case  it 
has  lasted  seven  years. 

The  terininatiuu  is  eventually  fatal.  Death  occurs  through  in- 
terference with  swallowing,  and  inanition  or  a  broncho-pueumonia 
or  bronchitis  may  develop  which  ends  th«  patient's  life. 

ratholo*;!/. — The  primary  lesion  is  found  in  the  nuclei  of  origin 
of  the  hypoglossal,  gloaso-pharynKeal,  vagus,  and  spinal  accessory 
nerves.  The  raphe  fibres  and  thi*  antenor  pvrftuiids  are  aUo  usually 
somewhat  involved,  There  is  .tometimcs  atrophv  of  the  cells  of  the 
facial  nerve  and  of  the  nucleus  ambigmifi,  which  is  the  motor  nncleus 
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of  tlie  viigus.  The  brunt  of  th«  diMase  falls,  therefore,  upon  those 
more  superBcial  or  posterior  nuclei  which  are  represeutative  of  a 
fontiuuatiou  of  the  anterior  eoraiml  cells.  If  the  dispase  is  compli- 
cated with  amyotrophic  lateral  sclerosia,  or  protfrpseive  muscular 
atrophy,  or  ophthalmoplegia,  we  find  atrophy  la  the  cord  or  ocular 
uui-lei.  The  atrophio  process  is  Biiiiilar  to  that  observed  in  the 
spinal  disease. 

The  muscles  of  the  tongue,  and  to  a  less  extent  the  orhicularis 
oriii  and  the  throat  inuaides,  sliow  ovidi'iiiKti  of  degeneration  and 
ati-ophy.  In  some  cases  tlie  tongue  is  not  shrivelled,  ov^'iiig  to  the 
present-e  of  a  fatty  deposit,  and  on  account  of  this  tlie  disease  has 
beou  divided  into  atrophic  and  paralyCio  types,  but  this  distinction 
is  uiinecpssnry. 

J>!a</n'jsu. —The  disease  must  be  distiuguished  from  polio-ence- 
phalitis itiXei'iur,  biilUir  apuplexy,  tiuuors,  aud  softeuinj^,  from  uiul- 
tipU'  ficlerosis,  and  from  chronic  lesions  of  tliB  cerebral  hemispheres 
canning  pseiulobiilbar  paralysis.  It  must  also  be  distiuguished 
from  a^ttheuK!  bulbar  palsy.  The  slow  onsflt,  the  progressive  conrse, 
the  bilateral  character,  the  absence  of  iuvolvenient  of  sensory  nerves, 
aud  the  degcuetative  reactions  are  suHlcicut  for  a  diagnosis.  In 
asthenic  bulbar  palsy  there  is  great  paralysis,  but  none  of  the 
.typical  ati-o])hy  of  the  parts.  It  is  important  always  to  note 
whether  tliei-e  are  ophthalmoplegia  and  spinal  muscular  atrophy 
ast^tH-iated  with  the  disease. 

Treatment. — The  patient  should  be  kept  quiet;  he  must  be  over- 
fed and  given  massage  and  electricity  iu  titoiierntiou.  The  same 
drug  treatmimt  as  in  the  spinal  disease  i.i  indicated.  Small  doses  of 
moriihiue,  gr.  ^  to  ^,  and  *.if  atropine  may  be  given  also.  Elec- 
tricity should  lie  tried  for  a  abort  time  twice  or  eveu  thrice  daily,  if 
jwesible.  The  fatadic  current  may  be  used,  alternating  or  combined 
with  the  galvanic.  Qalvaaization  of  the  iie«k  and  medulla  appears 
to  do  no  good.  After  a  time  it  may  be  necessaiy  to  feed  with  a 
tube  or  even  to  do  tracheotomy. 


AsTJiKNio  13UI.UAR  Paralysis  xsv  Asthenio  Bulbo-Si'Exai. 

P.VUALVSIN. 

These  names  are  given  to  a  chronic  and  progressi«'e  disorder 
characterized  by  the  symptoms  of  progressive  bulbar  paralysis  or  by 
the  symptoms  of  this  disease  and  of  progressive  muscular  atro- 
phy, the  distiiigiiiahiiig  featurps  being  tliat  there  is  no  muscular 
atrophy,  that  the  eases  often  continue  on  for  many  yeai'S  instead  of 
going  OQ  progressively  to  a  fatal  issue,  aud  also  by  the  fact  that 
on  autopsy  no  easily  distinguishable  micivacopical  changes  are  found. 
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JStiohgt/, — Little  is  known  as  to  the  cause  of  the  disease.  The 
majority  of  cases  have  been  under  the  age  of  thirty,  bnt  a  patient 
of  mj-  own  was  over  fifty  years  of  age  and  another  over  forty.  It 
is  soiuetiuies  associated  with  profotimi  antemia.  Those  causes  whie'ti 
are  found  in  jjrogreosive  buli>ai-and  8i)inal  paralysis,  Tix.,  overwork, 
mental  sti-ain,  are  sometimes  foimrl  here. 

Sffmptomt. — The  disease  usually  begins  gradually  and  oftenest 
affettttj  tlie  muHcIes  of  the  thruat  and  face  aud  of  thet  eyes.  A  fre- 
quent symptom  is  ptosis  of  either  one  tpr  both  eyes.  This  may  bu 
followed  by  weakness  or  pai-esis  of  the  muscles  of  mastication,  de- 
fect in  articulation,  and  ditfleulty  in  swallowing.  The  voice 
beoomea  nasal  and  the  appearance  of  the  patient  very  miu^h  re- 
sembles that  of  a  case  of  glosso-labio- laryngeal  paralysis.  At  the 
same  time,  with  some  ophthalmoplegia,  there  develop  feeiinys  of 
great  exhaustion  and  extreme  weakness  iu  the  arms  and  legs.  The 
patient  becomes  incapable  of  anything  but  the  slightest  exertion 
and  at  times  he  is  unable  either  to  niise  the  nrms  or  to  stand  upon 
the  feet.  The  symptoms  ai'echaraciterlzed  by  remissions;  after  a  pa- 
tient has  reaeiied  a  poiut  at  whii-h  lie  is  almost  moribund,  he  begins 
to  get  stronger  again  and  may  slowly  get  into  a  state  of  eomparative 
strength;  then  the  symptoms  slowly  retiim.  In  this  way  the  dis- 
ease may  continue  for  a  number  of  years.  The  patient  usually  dies 
of  exhaustion,  but  In;  sometimes  recovers. 

I'otholvffieal  Anatomif.  —  la  the  half-dozen  oareful  autopsies  so 
far  loade,  no  lesion  of  the  nervous  system  has  been  found,  except 
mictoBcopical  changes  in  tho  ceHs  of  the  motor  nuclei. 

l>iiujiiimA. — The  cliniual  characteristic  whiiOi  distinguishes  this 
di«eaae  from  progressive  muscular  atrophy  and  true  bulbar  palsy  is 
the  fact  that  there  is  no  true  atrophy  of  the  muscles  of  tlie  face  or 
tongue  or  extrenutiee,  Uiere  are  no  fibrillai-y  Iwitchiugs,  and  the 
course  ia  irregular  with  remissions.  Like  these  other  diseases. 
however,  asthenic  )>aralysis  \%  not  accompanied  by  any  disturb- 
ance of  sensibility  or  any  impairment  of  the  Lphineters.  The 
patient  may  die  in  six  months,  or  he  may  live  for  six  years,  or  even 
recover. 

The  tnatM^at  consists  in  complete  rest,  careful  attention  to 
feeding,  and  the  use  of  iron  and  arsenic,  and,  possibly,  of  quinine. 
Strychmne  and  muscular  stimulants  should  be  given  with  great  care. 
Farailism  is  not  advi^alile,  but  tiie  use  of  a  stable  galvanic  current  is 
reported  to  have  done  good. 
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AmYOTKOPHIU    LaTKKAL  S'l-KROBIS. 

(Sjiastifi  Form  of  Progreasive  Muscular  Atrophy.) 

This  disease  is  oue  which  has  tho  closest  possible  kiushtp  to  pro* 
gn>Ksive  mascular  atrophy  which  ve  have  just  described.  There 
has  heen  au  eiionnoua  amount  of  disciissiuu  as  to  whether  a  distluct 
plane  should  be  given  to  the  disorder.  The  question  is  A  very 
a4-»d4>mir,  one,  for  in  everything  that  really  constitutes  a  special 
malady  it  is  essentially  the  same.  However,  its  eliuical  symptryms 
ace  souvwimt  dilTureut,  and  uiiatiuuically  there  is  a  nuuiewhat  mure 
extensive  and  ptruliar  change. 

Amyotrophic  lateral  sclerosis,  or  Charcot's  disease,  is  character- 
ized by  progressive  paralysis  with  atrophy,  rigidity,  aud  cootracturea 
of  the  limbs. 

£(i"l'»ji/. — It  is  a  rarer  disease  than  progressive  muscular 
atrophy,  and  occurs  most  often  between  the  ages  of  thirty-6ve  and 
fift)-,  involving  the  second  part  of  adult  life.  Rare  cases,  however, 
have  been  n^porttd  as  occurritig  in  cliihUiood.  According  to  Marie, 
the  female  sex  is  rather  more  often  affected.  According  to  the  same 
author,  no  defiuite  exciting  cauxe  is  kuowu.  It  is  not  due  to  syphi- 
lis or  lead  poisoning,  nor  docs  it  follow  the  acute  infectious  dis- 
eases. It  is  therefore  considered  a  disease  of  involution,  i.e.,  tera- 
totogical  ileteet,  tho  first  and  »econd  niutor  neurons  ilCf^enerating 
because  of  inherently  deficient  vitality.  This  state  of  affairs,  how- 
ever, underlies  the  otiicr  ati-ophies  also. 

Sifuijitnms. — The  disease  begins  moat  often  with  symptoms  refer- 
able to  the  medulla,  but  it  may  alTctct  first  the  arms,  and  less  often 
the  legs.  The  patient  first  notices  some  difficulty  in  speaking  or 
swallowing.  He  feels  at  times  a  spasmodic  drawing  of  the  tA>tigue 
or  stiffness  of  the  check  or  lips.  Soon  af  tci-  there  appear  a  weakness 
and  stiffness  of  the  legs  and  arms.  The  symptoms  progress  rather 
slowly.  Thespecch  Iwcomot  distiu-beil;  swallowing  is  ditikult;  the 
arms  atrophy  and  become  stiff  and  rigid,  prwlucing  chai'acteristia 
deform itics.  There  is  great  exaggeration  of  the  reflexes;  the  legs 
show  the  presence  of  ankle  clonus ;  all  the  arm  ri-flcxes  are  increased, 
and  the  jaw  is  stiff  and  has  a  very  lively  jerk  wlieu  stnick.  The 
patient  suffers  little  from  pain.  There  are  no  aun^^thcBia  and  uo 
sphincter  trouble,  except  in  the  last  stages  of  the  disease.  lu  the 
course  of  a  year  the  patient  may  heconio  rjuite  bedridden,  with 
rigidity  and  deforming  contractures  of  both  arms  and  legs,  lu 
other  cases  the  atrophies  and  i-ontracturea  of  the  arms  are  not  so 
marked,  and  the  disease  shows  itself  mainly  in  biilbnr  symptoms, 
progressing  very  much  like  a  case  of  glosso-labio-Iaryngual  paruly- 
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sia^  plua  a  c»rtaiu  aiuuuct  of  ri){iclity  and  exressive  redex  irritabtlily 
of  the  throat  ninl  jaws.  The  onurse  of  tlio  diseaso  is  variable  but 
usually  uot  long.  U'ht-ti  it  begins  ami  is  must  marked  iu  the 
itKshtthi,  the  duration  ia  shortest.  It  rarely  lasts,  in  any  case, 
more  than  two  or  t!ir**u  years. 

I'uHfiofjirrii  Aniif-miif. — rost-tuortem  exftminattons  show  a  very 
niarkt-il  »Llero8i3  involving  the  direct  and  frossed  pyraiiiulal  tracts; 
aUo  Slime  of  tha  sliort-tiliru  nytiteuis  of  the  lateral  column.  Tho 
anterior  coi'dubI  cells  are  atrophi<;il,  as  in  progressive  muscular 
atrophy.  Lesious  are  al»u  seeu  at  times  iu  the  columus  of  Goll. 
Iu  fact,  the  post-mottem  fimiiiigs  rcsc-mble  entirely  thoj*e  of  pro- 
gressive muscular  ntropfay,  exc«pt  that  there  is  a  sharper  accen- 
tuatioti  of  the  disease  in  the  lateral  traeta.  In  the  medulla  tlie 
nuclei  of  the  hypoglossal  and  other  motor  cranial  nerves  will  be 
found,  diseased  and  the  pyramidal  tracts  also.  The  lesion  of  the 
white  cohimna  diiuiuishea  in  intensity  from  belonr  up,  so  that  as  otic 
g^ets  into  the  cerebral  juNliincli'S  very  liUl«  if  any  is  to  be  Heen.  In  a 
few  cases,  however,  the  process  has  been  tnyeil  to  the  motor  cor- 
tex and  cliangcs  even  iu  that  }iart  have  been  dise^vertxl.  In  a  case 
of  my  own,  which  was  very  closely  stiuUtiil  and  reported  upon  by 
0r.  Jos.  Collins,  the  sclerosis  of  the  moior  tr;»cl8  flid  not  teach 
above  tlio  medulla,  and  there  was  no  lesiou  of  any  moment  in  the 
cortical  mot-or  <-ells. 

Path"!'Jiiy.—\vi  amyotrophic  lateral  sclerosis  the  degenerative 
process  attaoks  tirstt  the  terminal  lilirea  and  collaterals  of  the  cor- 
tical motor  naumns.  It  seems  to  destroy  tho  tips  of  the,  nerve  proc- 
esses, so  to  B|>eak,  without  involving  the  nerve-cell  body  itself. 
The  next  jmn  attacked  is  the  anterior  corimal  cell.  Wo  have  there- 
fore the  curious  and  perplexing  phenomenon  of  a  disease  which 
attsoks  the  cell  IwKly  of  one  neuron  ami  the  terminal  ueuraxon  of 
another  neuron  just  above  It.  It  is  difficult  to  explain  this  upon  tho 
ordinary  lines  of  nerve-eell  patholojjy.  Still,  we  have  analogies, 
perhaps,  both  in  loinrmotor  ataxia  and  in  multiple  neuritis. 

The  liinyfwxix  of  amyotnrjphio  lateral  sclecOKis  must  be  madefrinu 
transverse  myelitis,  multijilc  sclerosis,  ami  tlic  other  forms  of  pro- 
gressive muscular  atrophy.  The  diagnosis  is  based  upon  the  very 
striking  and  progressive  atrophy  assoeiated  with  exaggerated  re- 
flexes, rii^idity,  and  contractures,  ami  without  any  senaoiy  .symptoms 
or  sphincter  tioublea.  The  diagnosis  froin  ordinary  bulbar  palsy 
depends  upon  the  appearance  of  sbiffness,  cramps,  exaggerated 
reflexes,  and  rigidity  di.Hplayed  by  the  muscular  supply  of  the  facial, 
the  trigeminal,  and  the  glosso- pharyngeal,  and  Uie  tenth,  eleventh 
ud  twelfth  cranial  nerves. 
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The  proffiiMti  13  invflriably  bad,  but  in  those  tjpe&  beginning  in 
the  lega  and  arms  life  ma.y  be  prolongeil  a  number  of  years. 

The  treaimeM  is  the  samo  as  that  for  ^rogresslre  muscular 
atrophy. 

THE  PR00RE8.SIYE  ML'SCVLAR  DYSTROPIirES. 

As  I  have  already  stated,  there  are  variows  forms  of  progifsaive 
muscular  atrophy  tu  which  the  special  uame  of  "dystrophy"   is 
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Fro.  IU.->«avn't?'i>  THK  Vxten  riarr  irtuxxo  n  tbk  Kin-eiitcxT  Tvfh  op  Hiraco- 
LAB  inmrHOrMy  Am  ftjacrun  ATBocnr.  Th«  nhadad  porw  In  A  tbow  tho  pluv  at  DDWt 
of  ppagwlf  muMDlM-  ktrophy  or  ordMur  or  inuMM-Dne-Ariui  lyix^  of  leg  t^p*,  and  of 
trpM  9  UA  f  111  taxL    O  tliowd  piBf e  of  bui^t  of  trpM  I  Aod  (a)  In  toit. 

given,  because  they  are  hereditary  in  character  and  because  the  mus- 
cular end  of  the  motor  neuron  is  apparently  the  first  aud  the  most 
severely  atta*:ked.  Kweiit  and  closer  study  of  the  pathology  of 
muscular  dystrophy  tends  to  show  that  the  lesion  is  not  in  the 
muscle  and  terminal  of  the  motor  nerves  alone,  but  that  the  pe- 
ripheral motor  neuron  is  also  to  some  extent  affected.     The  clinical 

Haracterifitics  of  the  muscular  dystrophies,  however,  are  pretty 
stinct  and  are  suffioient  to  justify  the  separation  uF  them  into  a 

afferent  class. 


MUSCl'LAR   ATRUl'lIIES   AXD    UYSTIIOI-IIIEB. 
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A  numlipr  of  types  has  lieen  described,  the  distiuctions  being 
based  cliieflv  on  Oio  yiart  of  the  body  first  affected.  These  Ivpes 
are  uot  of  great  importaitcif,  Imt  may  be  enumerated  here  for  con- 
venience fTig.  144): 

1.  Pseudo-muscular  liyi^frtrophy- 

(o)  Lpyd«i-M{iliiii8  or  hereditary  type,  apiinaring  in  rhiWren, 
beginning  in  the  back  and  lower  limbs. 

2.  Erb's  juvenile  i}'\>v,  i>r  Bcaijulo-hmneiul  type,  bL-g^iuuiu^  in 
childhtxid  or  youth,  usually  in  the  shoulder  girdle  or  trunk. 

3.  Tjondauzy'DejerinB  type^  or  in^ntile  progressive  muscular 
atnijihy  of  l>uHienni^,  or  facio-scapulo-hu metal  ly(>o.  Itre^omblea 
the  jiretiediug  form,  witJi  the  exception  that  it  involves  the  face. 

4.  The  jieroueal  or  leg  type  has  teen  elassed  with  the  dystro- 
phies, but  is  probably  of  spinal  or  nf'urltic  origin,  and  has  been 
described  with  the  atrophies  (see  page  314). 

The  easeutial  unity  of  all  tliese  diller<?nt  fonuri  is  showif  by  the 
fai-t  that  caKi^  oruur  in  wliir.h  pseudohypertrophy  takes  place  in 
the  seapulo'hiimeral  and  other  types,  by  thy  fact  that  a  disease  re- 
tmbling  psoudohyjicrtrophic  paralysis  occurs  without  any  byper- 
jphy,  and  by  the  fac;t  that  different  t)'pft3  occur  ia  the  same 
family.  The  unity  of  the  spinal  and  muscular  forms  ia  sbown  by 
the  stune  kind  of  clinical  evi- 
dence. 

At  tliu  same  time  the  classica] 
tyjws  of  dystrophies  ai-e  vi-ry  dif- 
ferent elinii'ally    froTu    the    i^pinal 

amyotropliies   and    bcnce  must  be  \-JlZ.^*^r"^«4i 

BPparately   described.     The  differ-  ^^"^^^F  ^KM' 

ences    will    be    shown    under    tliu  heoul   uf 
diagnosis. 


PsBiTDo-MirscuLAR   Hyperthophv    (Atro- 
phia MVIUM.'LOKL'M   LiroMATOSA). 

This  is  a  disease  beginning  in  cliild- 
hood  and  eharactorized  by  a  progr4>88ive 
weakness  of  the  legs,  associated  with  nn 
apparent  muscular  hypertrophy  due*  to  a 
deposit  of  fat  id  the  wasting  muscles. 

Kti>!i"jii.  — Tlie  disease  attacks  boys 
much  oftcnor  than  girls.  It  begins,  in  the 
vjist  majority  of  cases,  under  the  age  of 
ten,    often  at  the  close  of  Jufaney,   ver\' 
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larely  not  till  after  pubert}*.  Tleredity  is  a  very  important  factor 
(in  thrW'flftlis  of  the  canes),  tlte  hereditary  intliipare  being  al- 
iQust  always  tranamitted  by  the  mother.  A  psycbopathlu  or  imti- 
ropatliic  i^ondition  is  often  fouiid  in  the  anocstrj'.  Xeuroses, 
RVpliilifl,  int«np('ranfc,  ronaan^riiiiity,  are  not  factor*  in  hen^i- 
tary  L-ftnaation.  injury  and  an  arnt«  diseaM  Bometimes  appear  to 
act  as  exWttng  caiii!<ea. 

SymjifoMs.—'Xhe  first  sjuiptoin  notked  is  a  weakness  in  the 
legs,  wliich  sUows  itself  in  a  pHcniliar  "  waddliuif  K^t"  Jmd  a  t"-*i'" 
dencr  to  stiiinhle  and  fall.  A  little  Inter  (fifth  or  sixtii  yoar)  an 
uppart'nt  hypertrophy  of  the  log  inustilca,  particular^  of  those  of  the 

calves,  develops.  The  ex- 
teusors  of  the  knee  or  one 
of  them  and  I  he  gluteal  and 
lumhar  muscles  may  also  be 
affi-Plcd.  Sometimes  the 
Iiyjiertniphy  is  very  great, 
at  other  times  it  is  barely 
aotieejibl*?.  The  affected 
part  has  a.  pecidiar,  hard, 
Qon-elastic  feeling  to  the 
hand,  not  liko  that  of  nor- 
mal muscle.  In  the  tip- 
per jiai't  of  the  Ixidy  the 
hypertroi)hy  oftcnest  at- 
tiwks  t)u!  iiifraK)iinattts. 
The  8Lipras]iiiiatiia  ajid  del- 
toid may  W  smnewhat  iu- 
vulved  CFijj.  t4tt).  The 
lower  parts  of  the  pecto- 
rali.s  luajur  and  tati&simns 
dotsi  ai^  also  usually 
atruphieil,  giyhiii  a  i-harac- 
teristie  a])pearanee  t-o  the 
shoulders.  The  upper- 
arm  iniisclea  nre  often 
sliyhtly  wasted,  the  fyre- 
aiin,  ne<k,  and  face 
rarely.  The  tongue  may 
be  hypertrophietL 
Aloiiij  with  the  pseudohypertrophy  there  ocrurs  an  atrgphy  of 
certain  uronpaof  iiiustTh-s;  and  after  a  time  the  p»eudohv|iertrophy 
disappears  and  lui  atrophy  takes  its  place.     In  the  lower  limb-*  the 


Fta.  14B  -  l'*r !■»■:■•  Mr stTXAii    UrrwiTBoi-uv.   lu- 
TtdTlnj;  I^K*  nnil  uliniililxr*  (I'linihinaiiDK 


Ml"SC-fLAR   ATROPniES  AXI)    DysTUOPHrES. 


398 


muscles  most  atropliied  are  the  BexorB  of  tlio  hipa^  then  fhe  exten- 
sors uf  the  knee  mid  titose  of  ttu>  liip.  Tlio  caif  tuuscWy  fail  bcfuro 
the  (Ulterior  tibial.  The  atrophy  aiiii  coiixequeut  treakuees  of  tbo 
lower-Uiiil)  miiseles  vausb  greut  tlirtivtiUy  iu  yoiiig  upBtairs,  the  ijait 
bwomes  more  Traddlirg,  and  the  patient  loses  the  power  of  getting 
np  when  lying  on  the  floor.  These  pmiliarities  are  dne  chiefly 
to  the  weakiifss  in  Un-  extenaors  of  the  kiieea,  the  extensors  of 
the  hip,  and  the  flexoi-s  of  thi;  hip.  liy  reason  of  the  same  de- 
fects, the  ehiid  when  statuliny  has  an  aiitero- posterior  curvature  of 
the  s]>iue  with  the  eonoavity  backward  (lordosis)  (Fig.  14.".).  This 
is  due  to  the  weakness  of  tlie  i^xttMiPora  uf  the  hips,  wliiih,  ai'ting 
frmu  the  hips,  are  unable  to  tilt  the  pelvis  back.  Ou  sitting  this 
lonlosis  disappears,  ami  is  replared  often  by  a  curve  in  the  opposite 
direction  due  to  weakness  of  the  erectors  of  the  spine.  There  may 
be  some  lateral  eurvatnrealsi>.  In  consi'tjueiicfl  of  the  weakness  and 
contractures  of  tlie  leg  muscles,  there  early  develops  a  talipes 
equinus,  anil  lat«r  the  legs  may  become  flexed  on  the  liips  and  the 
forearms  on  the  arms. 

The  muscles  show  no  fibrillary  twitehiugs  and  rarely  any  degen- 
erative rftiirtions,  but  there  is  sometimes  a  peciiHar  tetanic  contrftc- 
tioii  ^rith  both  the  farJidif;  and  the  gnlvaiiic  current. 

Tlie  knee  jerks  and  elbow  jerks  gradually  weaken  and  in  time 
ue  lost. 

There  in  nn  pain  or  other  diuturlumce  of  sensibility'. 

The  affected  jiartu  feel  eohl  aud  h«>k  redih-ned,  as  if  from  deficient 
vawmiotor  innervation.  The  «.irganic  spinal  centres  are  not  iuvnl  ved. 
Intelligence  is  usually  gooil. 

O'urse. — The  disease  runs  a  chmnic  but  varialde  course.  Its 
progress  is  aC  first  slow;  after  walking  becomes  impossible  ii  may 
eease  to  progress.  It  lastA  fram  ten  in  twenty-live  yeant.  In  a  few 
eases  patients  hare  reached  the  age  of  fifty  oc  sixty  years,  even 
when  the  dit$ea»e  beKau  in  youth.  The  earlier  the  disease  liegins 
the  more  rapidly  it  extends;  the  more  ]trfHiounced  the  tendency  lo 
lipomatosis,  the  mure  rapid  is  the  course. 

Pnthitl'tytral  Anntomf/. — The  disease,  like  other  forms  of  dys- 
trophy, is  a  degenerative  att'iphy,  the  process  affeeting  firat  the 
muscle  fibres  and  nerve  ternntiids  and  the  connective  tissue  being 
secondaril}'  involved.  In  a  simple  atto[i])y  of  minrle,  such  as  fol- 
lows disuse,  the  muM-le  fibres  simply  grow  smaller  anil  gradually 
break  up  and  disappear.  In  degenerative  atrophy,  the  process  is 
accompanied  by  "vidences  of  irritation,  such  as  swelling  of  the 
muscle  fibre,  protifecatiou  of  muscle  nuclei,  splitting  of  the  fibre 
loagitiidiually,  aud  conuectix-e-tissue  prolifecatioo.     All  thesi-  ])he- 
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nonmift  are  seen  in  the  pathological  process  which  takes  placi*  in 
tlto  dvstniphic  iniiM^eB.  Alt  the  varied  changes  may  be  iu>t»l  in 
the  same  uiuscle.  lu  the  curly  iitatjf^  tl>erc  is  a  true  hypertruphy 
of  80m«  of  thfl  tibr«»,  a  condition  thought  to  be  chara<*t*rri«tic  of 
the  nmsciilar  ilysttophies  in  dislinctiou  from  the  spinal  atrophies. 
Il«»itUi  swelling  and  hypertrophy  of  fibres,  one  aeea  atrophy  of  the 
Bfans;  ihabundlw  are  rounded;  there  are  inoreaae  of  nmsole  nuclei, 
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d  fibm*  TirttnliiatMB,  and  a  tv-aJntcy  to  bcenk  a(t  inu 
MvOfa*  (Crbt.  Tbe  nmMetlTe  tbsm  at  fint  riM>vs  endanr«  of 
initatiM  ud  faviihrnumt.  PiMUy^  m  Um>  unantkr  atTopV  P*** 
n«wMrtif«e  twae  iMTMw*  wiU  t«ke«  its  {iIm*.  nnta  a 
kanl  ■^uiiriueiit  nnUs  (Tig.  147).  In  san«  {mzts  thwe 
is  dvpoeit  «(  fid  ia  ^  nttftfrti\-r- tissue  c^Ua,  axid  tKis  hit  ia- 
rwa^e  until  an  rxt>«siT«  litnauitnts  exigta.  In  tbe  later  acac*  of 
ihe^iaian  Uwfat  Afyoartaareabwrtedandtlwtoateon^y  Mtraplnri 
wcia  aad  cwM««iT*  tMme.  Tbe  n«rm  ami  sf^iaal  eord  ate  iwa- 
•I^  iinhI;  vWtt  ftwipw  aw  Io«k1  iIh^  ate  attwdjur  to  the 


n* 


fint.   h^iwUMfilty   ef 


ctwe  aad 


llfSrl'ljlTl    ATKOPIIIKS   ASH    IJVSTItOpnins, 


3W 


increast*  of  muat-Ii*  nuclei,  swelling  and  rmimiing  of  fibres,  aurl 
splitting  of  tho  same;  then  iuerease  of  connective  tissue,  with 
i-orceBprniiliii)^  ntrojihy  nf  luust^Ui  and  il('|>(»it  of  fat. 

The  jitocess  is  a  primary  lifgeneration  due  to  au  inherent  nutri- 
tional '«  eaktiess  of  the  nius(*l«. 
In  A  measure  it  is  ti'ue  that 
thoHe  luuacles  embryologicalty 
latest  developed  are  earliost 
attacked. 

The    jrVKNlLK     VVSTMUfUV 

ov  KKH,  or  scapiilo  -  humeral 
form  of  dystrophy,  begins  in 
chiliUioiid  or  early  youth,  a  tit- 
tle later  than  pseudohypci'tro- 
phy.  The  shoulder  f^tidlu  h 
firnt  affected,  later  the  arm. 
The  forearm  and  legK  are  at- 
tacked verj-  late.  Part  of  the 
pectorals,  part  of  the  trajiezii, 
latiiiisimuii  dorsi,  rhouibnid, 
u|>per-arni  uuiwlfs,  and  supi- 
nators are  affected,  while  the 
supra-  and  iufraa])inati  and 
furi'arui  and  hand  usituUy  es- 
cai^e.  There  may  be  true  aiid 
false  uiustndar  hypertrophy. 
There  are  no  fihtiHary  rontrar- 
tious  or  degenerative  reactiooa 
(Fig.  148). 

The  VAOiu  •scApuLd  -  nu- 
MKKAL  yi^KU,  or  infantile  pro- 
gteKsive  muscular  atrophy, 
begins  in  early  childhood  (third 
or  fourth  yt-ar)  usually,  but 
may  develop  late.  The  atro- 
phy attw-'ks  first  the  face,  giv- 
ing a  charac^tcrifttic  appeiar* 
ance  known  as  the  '*  myopathic 
face."  There  is  a  weaknesa  of 
the  oral  nnisde,  which  causes 
the  lips  to  prutnide  and  pi-oduees  a  synipeom  called  the  "tapir 
mouth."  The  atnjphy  lespwta  the  eyi»  niiiHcles  as  well  sm  those 
of    mastication    and    deghitition.      It    extends    to    the    shopulders 
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and  arms  next,  then  it  pursues  the  ordinary  course  of  the  dys- 
trophies. 

Prognosis. — The  patient  never  recovers,  but  the  disease  some- 
times comes  to  a  standstill  and  there  may  even  be  some  improve- 
ment, especially  in  cases  beginning  late. 

Treatment. — The  prophylaxis  is  imixtrtant.  It  consists  in  pre- 
venting the  marriage  of  women  belonging  to  dystrophic  families; 
if  a  dystrophy  has  developed  in  one  child,  ft  woiild  be  nnwiae  to 
take  the  risk  of  bringing  othera  into  the  world.  Or  if  children  are 
already  born,  they  should  receive  the  most  careful  nourishment, 
outdoor  life  should  be  secured,  and  the  dangers  from  trauma  and 
the  infective  diseases  be  prevented.  Infants  should  not  be  suckled 
by  the  mother  if  she  belongs  to  the  dystrophic  family. 

The  moderate  use  of  massage  and  gymnastics  is  very  important 
and  useful.  All  kinds  of  tonic  measures  are  indicated,'  such  as 
cold  baths,  good  nourishment,  arsenic,  strychnine,  and  phosphorus 
and  fats.  Tenotomy  and  other  orthopaedic  measures  may  be  useful 
in  the  later  stages.     Feeding  with  thymus  gland  may  be  tried. 

Summary  of    the    Hkrkditarv  or  Family  Nervous  Diseases. 

The  student  may  well  be  confused  by  the  large  number  of  so- 
called  family  nervous  diseases  which  modern  neurology  has  dis- 
covered and  differentiated.  The  practical  importance  of  them  all 
is,  perhaps,  slight,  for  they  are  extremely  rare,  yet  it  is  necessary 
that  they  be  recognized  and  properly  distinguished,  for  the  prognosis 
and  degree  of  suffering  differ  very  much  in  different  oases.  They 
are  all  characterized  by  the  fact  that  they  are  found  in  different 
generations  and  in  different  collateral  branches  of  a  given  family, 
and  that  they  are  not  necessarily  or  often  passed  on  directly  from 
one  parent  to  another.  The  list  which  I  append  may  not  be  en- 
tirely complete  at  the  time  of  publication  of  this  book,  but  it  is 
ample. 

HeredUiuy  Chorea. — This  is  really  a  kind  of  hereditary  paresis 
or  brain  softening.  It  does  not  develop  until  adult  life,  as  a  rule, 
and  patients  with  it  may  live  iintil  middle  age. 

Hereditary  ainnurotic  idim-if  is  a  family  disease  first  described 
by  Dr.  Sachs,  characterized  by  lack  of  development  of  the  brain  and 
associated  with  blindness  and  a  peculiar  degeneration  of  the  optic 
nerves. 

Here^Iitary  Cuvehnd  1  t'qile<jki.^-'t\\\z  is  a  family  disease  in 
which  children  between  the  ages  of  one  and  five  develop  spastic 
paralysis  and  sometimes  imbecility. 

Herediturif  J/i'iii!/d''^/i<i. — This  is  a  family  disease  which  has 
b^n  referred  to  by  Hoffmann  and  of  which  I  have  seen  two  cases  in 
my  clinic.     The  children  are  born  hemiidegic  and  there  is  atrophy 
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of  the  hemiplegic  side,  but  in  my  cases  there  was  no  mental  defect 
or  epilepsy. 

Merwiitnri/  cereheUar  ataxia  is  a  disease  allied  to  Friedreich's 
ataxia,  but  developing  somewhat  later,  i.e.,  about  the  time  of 
puberty. 

Jii:rf.ditarij  ajjiaal  ataxia,  or  Friedreich's  disease,  is  fully  de- 
scribed elsewhere. 

Hereditary  ataxic  jiaraplegia  is  a  disease  developing  at  about 
the  same  time  and  with  some  of  the  same  symptoms  as  cerebellar 
ataxia. 

Hereditary  spastic  spinal  paralysin  is  a  disease  which  as  far  as  is 
known  develops  before  the  iiith  or  sixth  year  of  life,  involves  only 
the  lower  extremities,  and  Is  compatible  somewhat  with  a  long  life. 
It  resembles  ataxic  paraplegia. 

Hereditary  progresaiee  spinal  tmtsculur  atrophy  is  a  family  dis- 
ease, developing  in  the  first  year  of  life,  affecting  first  the  legs, 
and  gradually  ascending  and  running  a  rapid  course,  the  patient 
dying  in  three  or  four  years  (Hoffmann). 

The  hereditary  protjressive  dystrophies  include  a  large  number 
of  progressive  diseases  affecting  primarily  the  muscles  and  the  mus- 
cular ends  of  the  peripheral  motor  neurons.  Many  different  types 
of  this  disease  are  described  in  accordance  with  the  muscles  which 
are  first  attacked. 


Arthritic  Muscular  Atrophy. 

In  inflammation  of  joints  the  muscles  moving  them  are  affected 
by  a  simple  atrophy  which  is  called  arthritic. 

Etiology. — Rheumatic  arthritis  is  the  commonest  cause. 

Symptoms The  shoulder-girdle  muscles  are  oftenest  affected. 

Whatever  the  joint,  it  is  the  extensor  muscles  which  are  first  and 
most  attacked ;  the  muscles  above  the  joint  are  more  susceptible  to 
the  atrophy  than  those  below.  The  atrophy  is  rather  rapid  in  the 
first  few  weeks  and  then  becomes  slower.  Thp  muscles  affected 
■waste  throughout  their  whole  length.  They  show  no  fibrillary  con- 
traction and  no  degenerative  electrical  reaction.  Tliere  is  often  an 
increased  irrifcibility,  so  that  an  exaggerated  tendon  reflex  or  even 
clonus  may  be  produced.  There  is  no  jiain  or  tenderness  or  anaes- 
thesia in  the  muscles. 

FiitJtol'Mjy.—TXi^  anatomical  change  is  a  simple  atropliy  and 
shrinking  of  the  muscle  fibres,  with  some  increase  in  muscle  nuclei, 
little  vaeuolation,  no  swelling  or  splitting  of  fibres  (Park sche witch 
^-Fig.  149).  Tlicre  is  some  increase  iu  interstitial  tissue,  but  this 
is  slight.      The  nerves  and  spinal  cord  are  normal. 

The  atroidiy  is  probably  due  to  reflex  action.  It  is  a  leflex 
tropho- neurosis.     Even  a  neuralgic  joint  may  cause  an  atrophy. 
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Tbe  jfToyn'tai*  is  good.  If  the  arthritis  gH8  veil  the  muscles 
are  sIm)  restored. 

The  trraimrnt  coosiBts  of  electricitT  and  gentle  massage  and  exer- 
cise.    Internal  treatment  must  be  direct^  to  the  arthritis. 

OccrrATioir  HosoirLAk  Atkophibs. 

As  a  result  of  coubtaut  ov»-m»e  muscles  Bometiines  atrophy. 
This  apjilies  esi>eci&11y  to  the  sniiJIer  luuscks  of  the  hand.     Thus 
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there  oct^urs  an  atrophy  of  the  tlieiini'  eiiiinvnt^e  in  la])i[laries  and  in 
persons  wlio  ounst»utIy  use  this  group  uf  Hinall  niusries. 

Typical  atrophies  of  this  kind  may  be  seen  in  [lerRons  who  run 
elerators  and  who  have  {-onstrintly  tt>  Rras])  the  roj-e  in  one  hand. 
The  bice[>s  sometimes  wastt-s  in  smiths  and  tho  culf  miiHotea  in  ballet 
dancers.  In  muttt  cases  this  oecupaLiou  atruphy  of  muHcl'CS  reaches 
a  eertaia  stage  and  stops.  I  f  tlie  piil  i*'nt  is  given  rest,  ret'overy  takes 
place.  This  is  espei-ially  true  if  the  p.'itipnt  is  yonng  and  in  vigor- 
ous health.     In  other  instanuos,  tlie  simple  occupation  atrophy  will 
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actually  pass  over  into  progressive  muscular  atrophy.  The  condition 
is  distinguished  from  a  true  progressive  muscular  atrophy  mainly 
by  the  fact  that  the  patient  has  none  of  the  aching  pains  and  vaso- 
motor symptoms,  such  as  sweating  in  the  arm,  and  very  little  if  any 
fibrillary  tremor.  The  electrical  reactions  are  the  same  as  in  spinal 
atrophies.  In  ordinary  occupation  atrophy  the  seat  of  the  disease 
is  probably  in  the  muscle  itself.  The  treatment  is  rest  and  tonics, 
the  careful  application  of  electricity,  and  hypodermic  injections  of 
strychnine. 


CHAPTER  STL 

TCJtOUii  ASV  CAVrriES  OF  THE  SPIXAt  COED, 
Spixai.  TciiOB». 

fUUil^i^. — TtUDAn  r2r«lj  occur  in  the  spinal  cmd.  The  com- 
titfm^fi'a  »4i^  in  tbirtj  to  fiftT;  tabercle  occurs  earlier  (fifteen  to 
titinfUr*'  -HurUiTf  azi4  lipoma  is  Cimgeiutai.  Males  are  more  sab- 
j^ytt  thsui  t*rnzim.  Tuberculosis,  syphilis,  and  cancer  predispose  to 
th«  A'w^wtH.  Injnri^  and  expoeorea  appear  sometimes  to  excite  the 
SCff/wth  (4  Hfnrial  tifiplaJtms. 

Hymjd/imA. — Thene  vary  with  the  location,  character,  size,  and 
ratA  tA  th«  y^uviXXi  (d  the  tomor.  No  definite  clinical  picture  can 
\itt  'Irawri.  Tim  symj^ms  are  such  as  result  from  a  foreign  body 
nUfwiy  Mul  |m>jfrft*i»ively  irritating  and  destroying  the  roots  and  sub- 
kUmm  i>t  tb«  Hpinal  cord.  Pain  appears  early  and  is  very  corstant, 
ffmliuiuniHf  and  nevere.  It  is  generally  referred  to  nerves  running 
'f)it  frmn  tlm  ntnil  in  the  region  of  the  tumor;  a  girdle  sensation  is 
ffilti  NriiritmeHH,  hyjrerteathesia,  and  later  ausesthesia  occur.  Ten- 
lU'Tutmn  (ivf.r  tho  Hpino  and  rigidity  are  not  very  frequent.  The 
imtinory  Hyrri|itotiiM  aro  usually  more  on  one  side,  but  may  become 
bllfit^Tttl.  Hpamii,  crmtracture,  and  exaggerated  reflexes  usually 
tUMiu  d'^viilo]),  iiivdlvingone  or  both  legs  or  an  arm  and  a  leg.  Later 
IiHrri|pliiKiii,  atro]))iy,  Iohh  of  control  of  the  bladder  and  rectum,  and 
iMnlmiri'H  follow,  iuhI  deiith  ensues  from  exhaustion. 

Wln<ri  Mio  clisciise  is  cervical  the  four  extremities  and  trunk 
iriiiNiOi-n  iiiiiy  ltd  gniduiilly  involved,  and  there  are  rigidity  of  the  neck 
luiil  iipt,i(i  ni-miliiH.  If  lower  down,  there  develops  a  hemiparaplegia, 
liiUtr  a  ii(tiii|iltiU)  puniplegia,  usually  with  exaggerated  reflexes.  If 
tliK  tiiniMi'  Ih  ill  llio  tiiiiihar  region  the  reflexes  are  sooner  lost  and 
tliri  N|iliiiii'ti>i->i  nirly  involved. 

A  riMlii'i'  I'li'iiucut  typo  of  symptoms  caused  by  spinal  tumors  is 
Umt  kliuwu  iiH  a  Uttiirii'Sf'/imrU  /lui'iili/.il.i  or  hemiparaplegia.  In  a 
lytilrnl  eiixo  oT  IWih  kind  tlterc  are  paralysis  of  motion  and  muscle 
IKiltim  I'll  tlie  (tiile  ttf  the  lesion,  paralysis  of  cutaneous  sensation,  es- 
*>«lftlly  iif  pain  tmd  of  temperature  on  the  oi>ix>site  side.      On  the 

I  of  the  lesion  the  temjM'rature  may  Iw  slightly  raised ;  there  is 

U  hyiHTH^stliesiu.  and  reHex  ai-tion  is  inereaseil.     There  may  be  a 
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band  of  anaesthesia  at  the  level  of  the  lesion  and  on  the  same  nide 
(Figs.  150,  151). 

The  symptoms  varj  according  as  the  tumor  is  outside  or  inside 
the  dura.  The  common  extradural  forms  are  lipoma,  cancer, 
gumma,  and  sarcoma.  The  greater  amount  of  motor  and  sensory 
irritation,  the  evidence  of  some  vertebral  disease,  existence  of 
malignant  tumor  elsewhere,  the 
absence  usually  of  hemiparaple- 
gia,  characterize  extram  edullary 
tumors.  The  common  forms  of 
intradural  or  medullary  tumor 
are  glioma  and  tubercle.  In 
these  cases  pain  and  spasm  and 
rigidity  are  less  common  in  the 
early  stage;  hemi paraplegia  is 
more  common.  A  secondary  my- 
elitis sometimes  develops. 

The  duration  of  the  disease 
ranges  from  three  to  five  years, 
the  average  being  two  or  three 
years. 

Patkologi/  and  Patholoyicul 
Anatomij. — All  forms  of  tumor 
occur,  but  the  commonest  are  gli- 
omata  and  sarcomata,  and  after 
this  fibromata,  niyxomata,  gtim- 
mata,  and  tubercles.  Cancer  is 
rare;  echinococeus  and  cysticer- 
cus  are  the  only  parasitic  tumors 
found.  Most  new  growths  start 
from   the    membranes,   the    next       -,    ..„    „ 

Fio.  150.  — Shoviss  tb«  CoMDinoif  w  a 

largest  numbers    from   the  cord,  Biwwii-siqrARD  r*»ii.TBi8  Drx  to  a  Td- 

and  fewest  from  the  vertebrae.  ""^  Orowino  is  ma  Le»t  Sidb  or  th. 

_,,                   .           ,  Sfinal  Cord.    On  the  left  side,  hTpenes- 

Ihe      meiimgeal     tumors      are  thwlA,  •taxia,  paralysU,  exaggemted  ro- 

mostly  sarcomata  and  their  vari-  ie*»"-    At  the  upper  limit  la  a  band  or 

,  .^      ..              ^,  aniPBthesia.    On  rlKht  aide,  wuMthetila, 
ous    modincations,     nbroma,    en- 

chondroraa,  carciuoma,  and  lipoma.  The  myelonic  or  intraspinal 
tumors  are  commonly  gliomata,  sarcomata,  tubercle,  and  syphilo- 
mata. 

Spinal  tumors  are  smalt  in  size,  ranging  from  one-fifth  to  one 
and  one-fifth  inches  (one-half  to  three  centimetres)  in  diameter. 
The  glioma  may  diffuse  itself  for  a  long  distance  through  the  centre 
of  the  cord,  forming  cavities  (syringo-myelia).     The  sai'comatamay 
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likewise  be  irregularly  spread  along  the  surface  of  the  cord.  Spinal 
tuDiors  are  usually  single,  but  fibromata,  the  parasites,  and  sarco- 
mata may  be  multiple. 

The  favorite  locations  for  spiual  tumors  are  just  below  the  mid- 
cervical,  the  upper  and  the  lower  dorsal  regions.  The  secondary 
changes  produced  by  tumors  are  softening,  hemorrhages,  second- 
ary degenerations,  and  infiammatory  reaction.  The  origin  and 
histology  of  spinal  tumors  do  not  differ  from  that  of  tumors 
elsewhere. 

The  l>ia<jnosia. — The  disease  has  to  be  distinguished  from  verte- 
bral caries,  transverse  myelitis,  and  hypertrophic  pachymeningitis. 


Tut.  161.— Showiko  tub  Hbchakuh  op  thb  pRonccnoH  up  a  Bsown-St^rARD  Pa> 
KALVHU.  Tli»  shaded  part  on  iIib  left  rt-presentii  tlie  lesion.  Tbig  tovolvea  the  pyramidal 
tncl  and  motor  flbrea  M,  caunlnK  paralrBla  and  Hpaam  □□  same  side ;  alMO  the  muacla  aenaa 
iKfrna  M  Son  lame  aide  and  the  cutaneoua  aeoaory  nerves  C  Sot  opposita  side. 

The  points  to  be  noted  as  regards  caries  are  the  absence  of  an  ex- 
ternal tumor  or  kyphosis;  the  small  degree  of  tenderness  and 
rigidity,  the  age,  and  absence  of  tubercular  diathesis.  The  progres- 
sive course,  beginning  with  pain,  followed  by  mofau"  and  then  sen- 
sory paralysis,  and  the  lo<!alization  of  the  symptoms  exclude 
myelitis.  The  differentiation  from  hypertrophic  pachymeningitis 
is  often  very  difficult. 

The  character  of  the  tumor  cannot  often  be  determined  certainly. 
The  probabilities  are  in  favor  of  sarcoma  or  glioma,  especially  in 
middle  life.  Syphiloma  may  be  suspected  from  the  history  and 
results  of  treatment.     Tubercle  is  very  rare. 

The  jrriM/noxls  is  bad  except  in  syphiloma,  and  even  here  it  may 
be  serious.  Tubercle  may  perhaps  cease  to  grow.  Surgical  inter- 
ference now  saves  the  life  of  some  patients. 

Treotment. — In  syphilitic  tumors  appropriate  remedies  may  do 
good  and  should  be  vigorously  used.  In  tubercle,  tonic  treatment^ 
iodine,  and  co<l-liver  oil  may  be  of  service.  In  gliomata  and  sar- 
comata, nitrate  of  silver  and  arsenic  may  be  tried.  In  other 
forms,  symptomatic  treatment  is  all  that  can  be  recommended  medi- 
cally.     In  all  cases  of  spinal  tumor  surgical  interference  should  be 
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nmsideml ;  extradural  tumors,  if  taken  e&rljTi  can  be  n'ttiiiriHl  witli 
great  benefit.  Even  in  itiedullary  tuuiors  enuolcaliuu  tuay  du  Mjcae 
good  in  tbe  early  stage.  £xi>loratury  ujieratious  aic  jiutifiabJe  11 
there  is  uo  quesUou  as  to  th«  diag* 
nosis  of  tumor.  The  tnortalityfrom 
siioh  opemtton  in  capable  bauds  in 
rert'  lun-,  tliougb  it  iii  more  danger- 
ous than  trephining  the  skull. 

CATITIES  Cv*  THE  SPINAL  CORD. 

The  cavities  of  the  spinal  cord 
are  known  aa: 

1.  Hy d  rnniyelia. 

2.  Myelitic  carities. 

3.  Syringomyelia. 
Thpr«  maj  be  Tarioat  oomfaina- 

tions  of  UiDse  proc«SM«,  the  most 
common  being  a  combination  of  hy- 
^dromyelia  and  Byringoniyelia. 

HvDBoiiveLi-k. 

This  iM  a  dilautioD  of  the  cen- 
tral canal   of   the  curd,  the  cavity 

being  filled  with  fluid.     The  nondi-     

tioii  may  be  associat^l  vith  hydro-     ^^^^1     '  f  ■ 
cephalus  or  witlt  spina  bifida,  or  it 
ny  be  ioilvptrud'-'nt  of  these  i-<jDiii- 
The  dilatation  may  be  cyuic 
brcgnlar,  or,  as  is  mora  usual, 
'exfeeod  tfaroof^Hiat  the  cord.    Tbe     ^^  ix.-«.> 
dilataliap  exi^Bila  mot*  poiteriorly,  ite-'-  ■ 

kbecattae  tbe  poeterior  eolamttt  ai« 

jtmed  latest.  The  afanonnalitjr  may  be  ilicbt  and  give  riar  to 
BO  tymptaaa.  Or  m  patholagical  pioi'm  like  a  ffioMtaiia  wMf 
develop  upon  it 


» 
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ICncuTic  -Aso  IlmouciiAeM  Cavt. 

8oeh  earitiai  maf  be  fbraad  In  thm  tmi  hf  a-i 
Byditis  or  W  inall bieiiaihenia      naMcsntiea 
ilarix  totrihrt*!,  mi  an  teid  with 
be  fanMd  la  nra  caaea  ia 


■ycRMi^nft  av 


»f 


inTii--j5.  le  m  ija.-'  iir* 


a  fcr 


«  hare 
Uteral 


I.  s. 

f  I'l    JM      ttixiirini  ti'r.v  itK  (.'i'Tane'ii'm  Anje^itrcia  is  SvRiNnfDfVElJA.    1  shows  areft 

•if  Hixii,"  .till    v'  .-ii'-wit  ijiiit  I'F  'li-'riii'i-!kiiii'srhi-si».     Th<>  ilark--r  stiail->9  nbtiir  wbere  there  is 
mm  .'.Mil  nlii  I'l  I'IIfi  iiu'I  I'-tiijHTiiliii'',  ilii'  tai'lil*;  WMifr-  Ij^ini;  iinimlialr^. 


iti']i-nt.-,i>i  It  III  I  \':h^  frir.iuciit  than  inultiiile  sclerosis.  It  occurs 
uH.ciicr  III  iiH'ii  tli;iii  in  women,  and  develops  early  in  life,  between 
piti  it;;eii  of  lllli'iii  and  tweiity-tive. 

It.  iirciii'ii  e!i|>ci'iiilly  in   )iersons  who  follow  ]naiiu;il  occupations, 
MKi'li  111"  ImleherH,  t.ailnr.s,  etc.     Tniuniatisiii,  ]>regnancv,  and  infec- 
tluim  (llni'iiiien  nei'iii  uceasionally  t<i  give  rist'  to  it.     Heredity,  syph- 
Mlll  tlli'ohni  iiie  iMil:  causal  factors. 

'^m/i/iniiM.     Till'    disease    lic;^'ins  insidiously  with  some  aching 

4  In  lliii  iieelt  mill  anus  ami  ]iara;stlicsia  of  the  hands.     There  is 

)  II  niiiMi'uhir  atro|ihy  of  ihc  hands  leseinblinR  spinal  progressive 

tiHi'ilhtr  iitroiihy,  with  perhaps  auiiistliesia.     As  the  disease  pro- 
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gie— CI  the  weakncM  aMAmU9flL^  vi  u 
aoticeable  anil   ttiaduaUT  esli-j 
oomrs  on  in  both  trxurmiOe*  .     ^ 
oontnurtiuDS  uuit   luLrtml   iWjpiiMii 
GutanoonA    aniesukoa   of    liw 
afiected  hand  and  am  to  Um* 
petatoR  and  pain,  but  uw.  Uf 
tpodi,  takea  place;  atwi  tins  ta 
■tt  HMfced  as  ti>  be  aJinottt  pathuf- 
BciaHJi   of  the    diaease   rKtg. 
t55). 

TK*  1^  do  not  becoour  af- 
fected until  Iat«,  and  tlieii  kcd- 
ciallj  abcnr  a  raastic  pui-apl^fi^ 
Tlw  throat  and  fai'c  ari?  rarc]jr 
ill  ml  fed.  Then  is  a  sooLioBiB  of 
dw^iB^  geaetalfy  in  the  dono- 
liuiili*r  tagioo(ng.  lo4). 

VaaoBotoK^  lecretor  v ,  u  1 1  d 
tiopUe  lympteoa  are  ]ii-umi- 
nent.  The  hands  Buy  be  (ude- 
matona  or  red  and  congested. 
Svcatias  or  drjnees  of  the  skin 
laaj'  oentr.  £nipliuu»  appear 
OD  the  skill,  mch  as  bulliB, 
berpea,  and  wgawpa.  Punleaa 
whithnrs  attack  tlie  titigtrs  nml 
majr  destroy  the  tf^nniiuil  ]<lia- 
langvs.  &oaiona  and  nli-era- 
bofu  also  occur.  The  qhIU  be- 
come dry,  britU'',  and  drop  off. 
Afthro|athi«8  and  spontaneous 
frartores  have  b^jn  obserred. 
The  pu]>il3  tiiay  be  uneqnal  and 
the  bulb  retraclwl. 

Late  ID  tbe  diMnu^  svtnp- 
toms  ol  isTutwuiirDl  uf  thv  tue- 
dulUi  develop.  At  this  time 
also  tlie  bladder,  roeuuu,  and 
genital  centr«&  are  attarked. 
The  dispase  progresses  slowly  y^a,  iii,_a4»«»,.. 
(or   years,    with    reiuisKions    of  Mtmi . 

various  degrw. 

The  nirUinal  symptoms  are  a  progressirv  munKiiIsp  minn4>y,  i*m, 
a  pe«:u1iitr  partial  nuffatthesia,  tropltio  distill '  j, 

t'litltitloij'ti'i!  Anntntni/.—'The  seat  of  tin-  ■        >  •tuiMtf 

of  the  cord.  On  opening  it  by  transrersc  sei'lions  •hid  hmm  itju'  tif 
more  cavities  exti'udiui;  in  various  degrees  up  nod  dnwii.  'i'ltv  innai 
frequent  primary'  site  is  the  cerviraiL  swelling.     Proiit  hsff  It  iimu)!^ 
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It  may  be  absent  in  some  parts.  The  fflla  cells  are  in  Tarious  stages 
of  development  and  degeneration.  In  parts  of  the  cord  the  new 
growth  may  form  a  large  and  solid  maaa  occupying  most  of  the 
centre  of  the  cord.  Small  hemorrhages  and  foci  of  myelitis  niay  be 
present.  In  some  cases  there  is  evidence  of  a  dilated  central  canal, 
with  neuroglia  hyperplasia  of  the  walls  and  a  gliomatous  infiltration 
about  this.  The  epithelium  of  the  central  canal  may  form  part  of 
the  wall  of  the  cavity. 

Patholof/i/. — At  about  the  sixth  week  of  foetal  life  the  central 
canal  of  the  cord  is  large,  diamond  shajied,  and  reaches  nearly  to 
the  anterior  and  posterior  surfaces  of  the  cord.  This  cavity  gradu- 
ally contracts  and  unites  in  the  middle,  the  anterior  part  forming 
the  central  canal  and  the  posterior  pt^rt  the  posterior  septum.  The 
posterior  part  may,  through  some  embryological  defect,  fail  to  close, 
and  a  congenital  cavity  may  be  left.  About  this  a  glioma  may  de- 
velop, and  we  have  syringomyelia.  The  central  canal  may  remain 
imperfectly  contracted,  and  a  syringomyelia  may  develop  in  con- 
nection with  it.  Probably  most  eases  of  syringomyelia  are  de- 
veloped on  the  basis  of  an  embi-yonic  defect, 

Gliomata  were  formerly  thought  to  be  practically  identical  with 
sarcomata.  It  is  be]  ieved  now,  however,  that  they  are  of  epiblastio 
origin,  and  like  nerve  cells  af^  modifications  of  epithelial  tissue. 
This  tissue  in  its  normal  state  is  railed  neuroglia.  It  is  a  nervous 
substance.  It  is  comi^osed  of  small  cells,  round  or  of  irregular 
shape,  with  a  large  nucleus  and  fine  fibrillary  prolongations.  In 
glioma  these  cells  are  relatively  much  more  numerous,  while  the 
fibrillary  network  is  less  conspicuous.  -There  is  considerable  varia- 
tion in  the  relative  richness  of  cells  and  fibres,  however.  When  the 
former  are  very  frequent  the  term  gliosarcoma  has  been  wrongly 
given  to  the  tumor.  The  glioma  is  penetrated  by  small  blood- 
vessels whose  walls  are  often  diseased,  so  that  minute  hemorrhages 
occur  and  the  glioma  becomes  stained  and  pigmented.  In  other 
cases  it  is  gray  or  yellowish  in  color. 

The  rich  c»'llular  proliferation  in  gliomata  has  suggested  an 
analogy  in  its  growth  to  that  of  inflammation,  and  the  term  gliosis 
is  used  as  analogous  for  neuroglia  to  sclerosis  of  connective  tissue. 
Gliosis  tlilfers  from  sclerosis,  however,  in  the  fa(;t  that  in  the  latter 
process  the  multiplication  of  fibres  dominates,  while  in  the  former- 
it  is  the  cells;  bf.sides  this,  in  gliosis  there  is  a  tendency  to  soften- 
ing and  forniati<jn  of  cavities,  and  all  nerve  fibres  disappear.  In 
sclerosis  some  nerve  fibres  remain,  and  one  observes  the  presence  of 
granular  and  amyloid  bodies. 

Frnil'i.ir  Tif/irs. — 1.  Tlie  dise;ise  may  be  latent,  giving  rise  to 
veiy  few  symjitoms  or  to  none  that  are  characteristic. 

2.  There  niav  be  a  jieriud  of  irritation  and  pain  in  the  ex- 
tremities followed  I'V  jiaraplegia,  with  few  sensoty  troubles,  the 
course  suggesting  a  clirouic  transverse  myelitis  or  a  Hrown-St;quard 
paralysis. 

3.  Theie  is  a  type  in  which  bulbar  symptoms  develop  early,  but 


838 


DIHEASRS  OP  THE  TJBRVOL'S  SYSTEK. 


differing  from  ordinary  bulbar  paralysis  in  the  involvement  of  the 
trigeminus  and  other  cniiuitl  nerves  not  (■ommonly  attackucl. 

4.  There  is  a  form  charaoterized  by  a  lather  rapid  asceudiog 
paralysis. 

None  of  these  types  eaii  ordinarily  l>e  recognized  during  life. 

5.  There  ia  a  type  characterized  by  the  ayuiptoms  of  muscular 
atrojihy  with  analgesiaand  felons  (Morvan's  ilisea.se}.  In  this  type 
there  is  pivbably  a  conipIi'.atiuK  neuritis.  Some  assert  that  all 
caiM'ii  of  Murvan's  lUsease  are  castas  of  .syriugouiyi^Iiu,  but  this  is  not 
proven. 

Dirr'jH'mii. — The  diseiuie  is  di.stiugiii»tied  in  its  clanHical  foriu  by 
(1)  its  beginning  at  the  pn-iod  of  aih^le.it>  urf,  (L*)  by  the  progressive 
muscular  atrophy  combined  with  the  peculiar  dissociated  disturb- 
ances of  sensibility,  (3)  by  the  trophic  disturbances  and  scoliosis. 

It  has  to  be  dtstiuguished  from  progressive  iiiutieular  atrophy 
and  dystrophy,  and  amyotrophic  lateral  rtclerosiB,  hypertrophic  cer- 
vical pachyinouingitia,  chronic  transverao  myelitis,  Morvau's  dis- 
ease, and  anajsthctic  Irprnsy. 

The  sensory  and  trophic  disorders  and  gc-oliosig  enable  one  to 
distinguish  it  from  pnjgrt-ssive  muscular  atrophy.  In  leprosy  the 
dissociation  of  the  sensory  symptoms  is  not  present,  and  the  aaa»- 
thesia  is  diittributed  along  thi:-  course  6f  the  iiitvok  or  in  sluirply  cir- 
uumseribed  plaques.  In  some  cases  the  jifculiur  tubeii^ului'  disease 
of  the  skin  and  the  history  of  the  case  make  the  diagnosis  easy.  In 
leprosy,  also,  there  is  a  peiincuritis,  and  the  enlarged  infl.inied  nerves 
may  be  felt.  Portions  ot  the  skiu  may  be  HXfised  and  ♦'xamined 
for  the  leprosy  bacillus.  As  regai-ds  the  differentiation  from  Mor- 
gan's diseaite,  this  cannot,  uflcii  )ie  done.  KtiU  ^vl1i^]o^vH  an-  rare  in 
ordinary  forms  of  syringomyeli:!.  Morvan's  didPasc  begins  in  one 
hand  and  slowly  exte'nil.s,  with  remissions,  to  the  other.  Usually 
there  is  loss  of  tactile  as  well  as  thennic  and  pain  sense. 

The  itro^ni'sh  so  far  as  life  is  oottcerued  is  bad;  but  the  disease 
has  often  a  long  course,  ranging  from  livt^  to  trrent)*  yvar.s  and 
periods  occur  in  which  the  progrcBs  of  the  disease  seems  arrested 
and  inipn>vemcnt  occurs. 

?Vw/r7i<-«r.— It  is  not  impossible  that  we  may  find  some  drug 
which  acta  BjieciticaUy  on  glionuilous  ti>Muc,  ehcfkiug  its  gi-owth. 
At  present  we  know  of  only  two  things  whuh  may  pi>sf.ibly  do  thi.s; 
nitrate  of  silver  and  arsenic.  Thi*jw  drugs  should  be  given;  and  for 
the  rest,  tonic  and  symptomatic  treatment  is  indicated. 

FUNCTI09.-.U.    PlBOUOKKK    oK    Till:   Sfl.NAL   CoKD. 


The  functional  disorders  of  the  spinal  cord  include  only  coudi- 
tionji  of  irritation  and  dcpressiou,  to  which  the  names  of  spinal  ir- 
ritation and  spinal  exhaustiou  or  spinal  nenrastlipuia  are  given. 
The  symptoms  of  these  states  arc  sufticieutly  described  under  the 
head  of  uenrastheuia. 


CHAPTER   XVTT. 

ANATOMY  AND  PHYSIOLOGY   OF  THE   gRU 

Anatomif. — -The  nervous  system  is  developed  from  a  hollow  tube 
(ormcit  by  a  folditig  of  the  epibtant.  Tlie  liraiu  or  encephaloii  grows 
oul  £roiu  its  autarior  part.  This  swells  iuto  three  cavities  called 
tho  iLoterior,   uikldle,  and  posterior  cerebral  viwicLes.      Frum  th« 
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Fra.  Ifii).— Tu  CkaunuL  Tnteus. 

Pie.  IW.  — Pcttmsn  IfHViiiontaMT  op  VtticLn,— i*.  Fiirc-hraln  ortekneipliiloD:  /■. 
liTMai-brAlli  «r  ill^iioepluluii :  //.  ii>WI-liriila  or  luoiriinriihitliiii:  ///.  liUunsa  antt  inotrai- 
ceiibAloo  ar  hitKl.bmln.  Tim  liitbiTiua  In  txjt  fnillcBlR)  av<|iaratelj''  tu  Uin  &)><**«  Agiuw.  IV, 
Kftiir-hralnorinj-nlmooplmUni  or  tiinltillii.  ob1nng«t«  {SdlRBBr]. 

anterior  a  secondary  vesicle  develops;  the  posterior  iliviiles  into 
two;  so  that  eventually  there  are  five  vesicles.  Out  of  Uiem  the 
different  parts  of  th«  bi-aiu  arc  furmed. 

1.  From  the  anterior  vesicle  there  grow  the  cerebral  hemi- 
spheres, tbo  cor[ni3  callostnn  and  anterior  commissure,  fornix,  corpus 
striatum,  and  olfactory  lohea.  It  includes  also  the  anterior  part  of 
the  region  lying  under  tho  thalamus  in  which  are  the  optic  chiasm 
and  pituitary  body.  These  structures  form  tlic  foro-brain  or  tcleu- 
cephalon. 

2.  From  the  posterior  part  of  the  primary  vesicle  come  the 
thalamus,  pineal  gland  (or  epithalanius),  geniculate  bodies  (ormeta* 
thalamus),  and  some  striRrtures  lying  imdcr  the  thalamus,  viz.,  tbe 
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corpora  mamillarta,  and  Lnys'  body.     These  parte  form  the  'tween- 
braiu  or  di^ucephalon. 

3.  From  the  middle  cerebral  Tcsicle  there  grow  the  corpora 
quadri^niiiia  and  cerebral  jwdmicles,  with  the  r«d  iiuclei  and  sub- 
stantia nigra.     Thoy  form  the  mid-brain  or  mesencephaloE. 

4.  From  the  fm;riL  vesicle,  which  i&  a  secondary  Toaicle  de- 
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Teloped  from  the  third  primary,  come  the  "isthmus"  (which  in- 
cludca  the  supwlor  cerebellar  peduncles  and  valve  of  VienssenaJ 
and  the  "after- brain,"  composed  of  the  cerebellum,  its  middle  pe- 
duncles, and  the  jions.     This  port  ia  also  called  the  metencephalon. 

5.  The  tifth  vL'siiOe  (also  a  development  from  the  third)  fwma 
the  medulla  oblongata,  or  after-bi-ain,  or  myelencephaloa. 

Tho  development  of  these  parts  is  shown  in  tho  aecompanyinR 
diagr-tnis.  In  man  the  fore-In-ain  is  enormcnsly  developed,  the 
'tween-braiii  moderat<?]y  develojied,  the  oUactory  lobes  are  atrophic, 
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vwleln  <CiUliK*r>. 
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the  mid-brain  is  almost  rudimentary,  the  hind-biain  wcU  developed, 
the  after-brain  relatively  not  much  developed.  The  divisions  above 
(fiven  in  detail  seem  somewhat  aeailemic  and  impractical  as  applied 
to  adult  hniuau  braint),  but  the  main  fealures  are  not  so;  indeed 
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ihey  are  quite  essential  to  the  uiuIerstaiiJing  of  modern  auatomy. 
The  following  simplification  is  suffieieot  for  the  student: 

'll^l'Sn.    *""     **'''"''  I  C«n.bml  humisptiepM  auJ  corpora  Btriau 
"^^^ifi*"    *"  '^"^■(OplIclhi.l«m«»iind  geniculate  bodica. 

"(xphSn.  °^     "***°   1  Cerebral  peduncles  wiil  corponi  qundrigemtai. 

bUimiiH  OJid  h{ad-bni]i]  t  Cerebellum  and  iis  iieduucl'M, 
or  raftcDCephalon.         f  Pons. 

*^;a.""^'*'"' [Moduli.. 

In  the  process  of  development  of  the  brain,  the  nenral  canal  be- 
comes variously  enlarged  and  constricted,  until  the  ventricles  of  tba 
brain,  the  foramina  of  Monroe,  and  the  aqueduct  of  Sylvius  are 
formed.  The  veutricles  are  the  two  lateral,  the  third,  fourth,  and 
fifth.  The  foramina  of  Monroe  conuet-t  the  lateral  and  third  ven- 
tricles; the  aqueduct  of  Sylvius  connects  the  third  and  fourth  ven- 
tricles. 

Alon^  the  mesial  or  inner  surface  of  each  optio  thalamus  runs  a 
gr<xjve  known;  as  ihejix^aif  of  Monmr-.  This,  according' to  Minoty 
may  be  traced  along  the  sides  of  the  aqueduct  of  Sylvius  and  fourth 
ventrielo  into  the  spinal  eurd.  whortt  it  is  ideutieal  '\rith  the  lino  of 
division  thnt  in  embryonic  life  8e|>;iratcs  the  dorsal  from  the  ventral 
parts  of  the  cord,  forming  the  dorsal  and  ventral  zones  of  His.  Minot 
regaida  this  line  of  demarcation  as  having  (p-eat  morphological  im- 
portance. All  parta  of  the  brain  and  cord  dorsal  to  it  form  a  dorsal 
zone  and  include  the  receptive  part  ot  the  spinal  cord  and  medulla, 
as  well  as  the  cerel>cllum  and  cerebral  hemispheres.  This  doreal 
lone  cmitains  only  nerve  Kt^lls  whose  pro<-eBRi's  never  leave  the  nerve 
centres  to  form  nerves,  and  it  receives  all  the  enti-ring"  sensory 
nerve  fibres.      It  is  the  rwipient  part  of  the  nerve  f-entre. 

The  veutral  zone  coutains  all  cells  whose  processes  ^o  out  to  form 
periphenil  nerves;  it  has  also  some  cells  of  the  other  type,  but  it 
does  imt  receive  any  entering  aensorj'  nerve  fibres.  It  is  the  efferent 
piirt  of  the  nerve  system  and  it  includes  the  anterior  nnil  part  of  the 
lateral  columns  of  the  spinal  cord,  as  veil  05  the  ventral  parts  of 
the  mid-,  hind-,  and  after-brain.n.  * 

The  diifei-ent  seRmeuts  of  the  brain  are  composed  of  deposits  of 
nervv  ct^lls  funning  gray  matter  or  ganglia,  and  tif  strands  of  nerve 
fibres  connecting  these  ganglia.  Most  of  the  general  description  of 
these  parts  must  bp  gotten  from  treatises  on  :inatj»my.  I  purpose, 
however,  to  enumerate  and  des<'ribe  the  various  ganglionic  dejKteits 
found  in  the  brain ;  then  show  the  various  tracts  couuecting  them 
with  each  otlior  and  the  periphery. 

•  I  am  much  Indebted  to  Prof.  C.  9.  Minot  for  details  regarding  Uiia  con- 
ccpliort  of  the  structure  of  iho  nervous  system,  wiiicb  soonis  to  me  to  deserve 
wider  recogahlon. 
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The  sixteen  ganglionic  depoeits  of  the  brain  are  arranged  in  the 
different  segments  as  shown  here! 

1.  Cerebral  cortex      ,  ^    ^  ^         ,  )  Pore-braln. 

2.  Corpu.  striatnm  j  2„"S?J^S„  [Telencephalon. 

8.  OlfftctoTf  lobe*. 

4.  Optic  UikUtDDS         1 

5.  Corpora  genicalata    !  'Tween-brsin. 

6.  Corpora  inamillarla  [  Diencepfaalon. 

7.  Luya'  body  J 

10.  flotatantia  nigra  [  Me«°<=«ph»lo'>- 

11.  Cerebellar  cortex  )  ti.„j  i._i„ 

13.  Cerebellar  nuclei  }SJ:*^u:i„„ 
18.  Pons  nuclei  (  Metenoephalon. 

16.  Cranial  nuclei   f  Myelenoephalon. 

The  Cortex  Cerdtri  and  the  Convolutiona. — The  gray  matter  of 
the  smface  of  the  brain  is  called  the  cortex  cerebri,  and  it  is  by  far 
the  largest  and  most  important  deposit  of  nerve  cells  in  the  body. 
The  cortex  is  from  2  to  4  mm.  (one-twelfth  to  one-fifth  of  an  inch) 
thick,  and  its  total  superficial  area  is  1,800  to  2,700  sq.  em.  The 
area  of  gray  matter  lying  in  the  fissures  is  about  twice  that  lying 
on  the  Bur&ice  (Donalds^).  The  cerebral  cortex  is  arranged  in 
folds  or  convolutions  (gyri)  separated  by  fissures  or  sulci.  These 
fissures  divide  the  brain  also  into  lobes.  The  fissures  of  the  brain 
are  divided  into  primary  and  gecondary.  The  former  are  perma- 
nent, and  present  little  change  in  size,  location,  or  direction.  The 
latter  are  variable  in  all  these  respects,  and  are  often  called  sulci  for 
purposes  of  distinction. 

The  primary  fissures  of  the  brain  are: 

The  longitudinal. 

The  transverse  or  choroidal. 

The  fissure  of  Kolando  or  central. 

The  fissure  of  Sylvius. 

The  parietal. 

The  parieto-occipital. 

The  calcarine. 

The  position  of  these  fissures  is  indicated  on  the  accompanying 
di^frams,  which  are  based  ou  descriptions  of  Eberstaller.  I  have 
not  space  to  givn  detailed  descriptions. 

The  secondary  fissures  or  sulci  wilt  be  enumerated  in  describing 
the  lobes.  They  are  divided  into  the  typical  or  more  or  less  con- 
stant and  the  atypical  or  tertiary  fissures. 

The  primary  fisBurea  divide  the  cerebrum  into  various  portions 
oalled  lobes.     The  lobes  are ; 

Frontal.  The  central  or  island  of  Eeil. 

Parietal.  Olfactory. 

Temporal.  Limbic. 

Occipital. 
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Ther6  oro  ciyht  6ssi]res  aud  seven  lobes. 

Th«frontnt  lobe  h  Uniiled  b«t)iiiii  by  tho  fissure  of  Rulando,  and 
on  the  median  surface  by  the  calloKo-iuargiiial  or  subfroutal  fissure 
and  ita  a-ipcmling  branch.  It  has  the  followlnif  siilri :  1.  Siii>erior 
frontil  and  suj^erior  prerentral.  2.  Inferior  frontal  and  inferior 
precentral.     3.  OUai-tory.     4.  Triradiate. 

In  the  fronlal  lob«  are  the  foUowiun  couvolutious:  1.  Pre- 
central or  aacendiiig  fronttd,  having  on  its  median  surface  (a)  the 
pararentral  lobule.  3.  Fii-Ht  or  aujitrior  frontal.  3.  Second  or 
middle  frontal.     4.  Third  or  inferior  frontal  (Fiy.  Ifti). 

Th6 paruiati'iA*  is  hmiteA  behind  by  the  parieto-occipital  and 
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anterior  occipital  ilsaures,  below  on  its  outer  tsurfaco  by  tiie  Sylvian 
fiflBure  and  a  line  drawn  batrk  Iruni  ila  U(>i)er  utid  to  the  lower  part 
of  the  anterior  occipital.  lu  front  it  is  limited  by  the  tissure  of 
Kulaiido.  On  iu  lurdian  surface  it  is  limited  in  front  by  th<^  ait- 
^e^diu^  biaueh  of  the  ciUloao-iuai'Kii^<d  or  subfrontal  tiusure,  behind 
by  the  parietu-txrcipiuil,  and  Wlow  by  the  subparietal  fis^Bure. 
It3  iin]xprtant  suk-i  are:  1.  The  parieta]  or  in t.i'rr parietal,  2.  The 
postcentral.  The  convolutions  formed  are,  on  the  convex  surface: 
1.  The  postcentral  ot  ascending  parietal.  2.  The  superior  parietal 
lobule,  having  on  its  median  surface  (•' )  the  qiiadr»te  lobule  or  prea- 
cuneus.  3.  The  inferior  parietal  lubule,  w htch  is  composed  of  (a) 
tho  suprojuarginal  gyrus,  {b)  the  angular  gyrus.  Theso  latter  gyri 
are  variously  dcirrilied,  but  it  is  best  to  regard  one,  {a)  tho  Bn]ira- 
marginal,  as  that  surrounding  the  poaterior  end  of  the  fissure  of 
Sylvius;  the  other,  {b)  the  angular,  as  that  begimiing  at  the  upper 
limit  of  the  firut  temporal  £asure  and  extending  back  as  far  as  the 
anterior  ocripital  fi»Hure. 

The  ()M(pita-l  Lnhe-. — This  is  limited  on  its  convex  surface,  an- 
teriorly, by  tho  parieto-occipital  fissure,  laterally  to  this  liy  tlia 
auterior  occipital  and  inferior  occipital  fissures.     These  iu  apcH  form 
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a  single  oontinuoua  Bssiire  sharply  sppamting  tho  occipital  from  the 
other  lobes.  On  its  roediiui  surfac-o  the  parieto-oi'^ipital  li»8ure 
limits  the  lobe  iu  front.  On.  the  under  surface  the  nut«rior  edge 
of  the  teritoriiuu  ttbuut  marks  tlie  anterior  limit. 

The  sulci  are:  1.  The  transverse  i>n-ipit;il  (njie  fissure  of  some 
writers).      2.  The  superior  or  lateral  occipital.      3.  The  inferior 


^H 


/ 


^££wn,. 


l'<»^_) 


M^ 


.<.<' 


If" 


V.'* 


5^" 


=i/:c< 


y 


'V 


^«Wb 


(  paritt.  in/ 


lU. 


occipital.  On  the  median  surface:  4.  The  calcarine,  which  joins 
the  parieta-uccipitni.  J>.  The  inferior  ocoipi  to- temporal  or  fourth 
tenLjioral, 

The  convolutious  ou  the  convex  surface  are:  1.  The  superior 
occipital.  2.  The  middle  occipital.  S.  The  inferior  occipital.  4. 
The  desctfiidinif  occipital.  On  the  median  surface  we  find:  6.  The 
cuneus.     6.  Descending  occipital. 

Tha  Temporal  L'lbe. — The  convex  or  lateral  Burfare  shows  the 
following  sulci:  1.  The  first  t^iujioral  or  parallel  sulcus.  2.  The 
eecfjnil  or  middle  sulcus.  On  the  imder  and  median  surfai^es  are: 
3.  The  third  or  inferior  temporal  sulcus.  4.  The  fourth  temporal 
or  inferior  occipito-teni^toral  or  collateral  sulcus,  wliichextonda  into 
Uie  occipital  lube.     fi.   The  hippocaiupul  sulcus. 

The  convolutions  are:  1.  The  first  temporal  convolution.  2. 
The  sctrond  Leniporal  ecmvuliitiou.  ."?.  Tlio  third  temporal  convolu- 
tioti.     4.  The  lateral  occipito-tetajKiral  or  fusifurnit'UnvulutiuM.     5. 


Tm.  in.— Vkobr  Hvupar  op  Biuix.    LOT.  Utcrml  ocelptto-ianpont)  or  It^pMt  kalmi 
JfOT.  medlwi  iK-clplto-UtniMnl  or  bUUom  Ut». 

elude  anteriorly  the  g^yma  foroicatns  or  gyms  ringnli;  back  of  thlB 
the  isthmus;  ihen  the  hippocauipal,  uncinate,  and  dentate  (xmroltt- 
tioiu  (Fig.  105). 
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The  olfarioTij  UAc  ia  mdimentary  ia  luiui.  Its  imsition  is  shown 
In  tbo  diagrams. 

7Vm  opemthtm  19  the  port  of  the  brain  that  overlaps  the  island 
of  Rfil.  It  oonsists  of  a  fronto-pariptal  part,  formed  by  the  lower 
ends  of  the  two  central  couvolutiona,  a  fruiital  part  formed  by  the 
base  of  the  itifcrior  frontal  convolution,  and  a  temporal  part  formed 
by  the  tip  of  the  tismporal  IuIm!. 

The  cuneus,  pruecuU'euii,  and  paracentral  lobule  ore  important 
siitxIivitiiiJiiA  cti  the  luodian  surface  of  the  brain.  Their  position  and 
boundaries  ai-e  shown  in  the  cut*  (Fia;.  Itjfi). 

M'icrmcitjnci.d  Anittomii  of  the  Comu/utiotis. — The  cortex  of  the 
cerebrum  is  composed  of  nerre  cells,  a  network  of  nerve  fibres  and 
prof'/essea,  and  of  neuroglia  tissue.  Superimposed  upon  it  is  a  very 
vascular  membraiu",  thf^  pia  mater,  which  sends  a  rich  plexus  of 
TesseU  into  it.  We  shall  proceed  to  study:  1st,  the  atruetare  and 
arran^fement  of  the  nervn  and  neuroglia  cplla;  2d,  the  arrangement 
and  couuectiona  of  th>?  nerve  plexuses.  On  both  these  puiuts  uew 
facts  are  being  iM^nstantly  utblcd,  and  the  present  description  mast 
be  in  many  respects  only  provisional. 

1,  The  cells  are  arratigeil  to  a  certain  extent  in  layers.  In  thft 
outer  layer,  next  the  pia  mater,  is  a  de|iosit  of  neuroglia  tissue  con- 
taining also  peculiar-shaped  nerve  cells,  called  i;'eti5  of  Cajal. 
Beueulh  these  are  small,  somewhat  irregularly  shaped  pyramidal 
cells  (angular  cells  of  E^ewiH);  uextconie  large  pyramidal  cells;  and 
deepest  of  all  irregukirly  shaped  cells  (including  the  granule  cells 
of  Tiewi.i)  and  spintlle-shapt*d  ocll.i  ^Fig.  ItiV). 

In  the  above  I  liave  described  four  layers  of  cells,  and  this  may 
bo  considered  the  type.  Some  aurttomists  describe  Hve  typical 
layers,  the  tiflh  being  made  by  a  subdivision  of  the  fourti  (by 
Mtiynert)  or  of  tlni  tlnrd  (liy  l^ewis).  The  coiiinuai  four-layer  type 
is  found  in  the  central  convolutions  and  frontal  lobe.  In  the  oc- 
cipital region  there  are  six  (Lewis)  or  eight  (Meyncrt)  layers  de- 
scriled.  These  are  formed  by  the  interposition  of  granule  cells 
which  subdivide  the  third  layer.  Various  types  of  cortex  are  de- 
bcHImhI,  depending  upon  the  diflferent  degree  of  development  of  the 
cell  layers  and  u^Kin  the  fibre  aiTangemonta.  The  common  or  motor 
Igrpe,  as  has  been  stated,  has  four  layrs.  The  large  pyramidal 
cells  are  here  numerous  and  are  arranged  in  clusters.  The  sensory 
tyi»e  has  at  lea.st  five  Layers,  as  seen  in  the  occipital  cortex,  and 
here  the  large  pyramiilal  cells  are  few  and  isolated. 

The  pyramidal  cells  everywhere  aie  arranged  with  their  apices 
pointing  to  the  periphery  (Fig.  107).  They  give  off  apical,  lateral, 
and  liasal  processes.  The  basal  process  of  the  pyramidal  cells  is 
continued  as  an  axis  cylinder.  Some  of  them  pass  down  into  tho 
white  matter;  others  turn  up  and  enter  the  fibre  systems  of  tha 
cortex.  The  dpindlo  eolls  jHjint  toward  the  periphery  also,  except 
at  the  bottom  of  the  sulci,  where  they  lie  parallel  to  thn  surface. 
Their  processes  connect  neighboring  areas  and  are  called  assooiatioa 
fibres. 
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Xlie  &miiM  pynuuiJal  iuiil  spitidle  cells  measure  about  10  x  18  .t; 
die  large,  20  x4U  /i  (^i^cv  ^^  rid  i"-'-  TUere  me  m  tiie  upjier  cen- 
tral ami  jjaraiieutraJ  coiiruUitioua  giant  rells  (uf  Betzj  wlik-li  meaa- 
ure  1*'5  X  Ga  ;•  ( jj^-  x  ^^  in.).     (See  Plate.) 

I>-s])iW  the  gieafi  viu-iety  aiid  com])l>>xit;y'  of  the  cortex,  it  is 
probaliie  that  thf'ie  are  hut  three  prmoipal  rlasses  of  ccWn :  \\)  those 
whkii  receive  uervoua  impulses  and  which  lie  «-Iiittij-  iii  the  seuoud 
and  tfraimle  layei's;  (2)  those  whieli  aAsoriatt>  aud  t-o-ordiuate  theaa 
iuijiiilsi'K,  utul  whtuh  partly  lie  in  the  Jirst  »ud  ]tartJy  divp  in  the 
fourth  layers  (cells  of  Cajal  and  spiiidle  cells);  and  (3)  those  which 
diftcharge  impulses  and  which  lie  in  the  third  layer  (largo  pvramidal 
CfllU). 

'2,  Thv  fibi'va  and  j>itrj:us''it  uf  the  uorttiK  art*  cumpOBSd  of  proc- 
esses from  the  nerve  cells  and  tenniiiiils  eoiiiiiig  in  horn  the  white 
matter.  Tliey  coll^et  iiittt  several  eltisu  netwurks.  One,  lying  in 
the  n<-uroglia  layer  and  runntny  pmallel  to  tht?  surface,  is  called 
the  tiiH'feiiiinl  layer  of  fibres;  a  sec-oiul  layer  mufi  among  the 
large  pyramidal  cells,  fornting  the  outer  ii(r!/if  n/  JinHJur/jrr ;  and  a 
third  layer,  beneath  tliis,  is  called  the  Jmier  stripe  of  Itallliirger. 
Besides  these,  there  are  nuliating  Hbres,  running  in  from  the  white 
matter  and  forming  iiiterradial  and  superradial  networks  (Fig.  1C8). 

Tho  coitieal  gray  matter,  as  will  thus  be  seen,  rontains  layei-s  of 
ner>'e  cells,  into  whieli  nerve  fibres  penetratt-.  These  teiuiinat*,  as 
do  all  tibres,  in  end  bnwhes,  wliich  surround  the  leceptive  or  sen- 
sory eells.  Au  enormous  nuiiilier  of  fine  fibres  iji  given  off  by  the 
cells;  eome  of  thi'se  form  layers  in  the  eortex  and  couuect  neighbor- 
ing parts,  others  run  out  and  cooiieet  more  distant  parts  or  pass 
tlottTi  to  lower  N-Vf'ls.  There  are  thus  three  kinds  of  fibres — iUfer- 
ent,  associative,  and  efferent — just  as  there  are  three  types  of  C«ll8, 
and  sinre  nerve  eellii  and  fibres  are  really  parts  of  the  same  imit— 
the  neuron — ^there  are  practically  three  kinds  of  neurons  in  the 
cortex. 

The  different  convolutions  and  lobes  of  the  brain  are  connected 
with  each  other  by  association  libres  and  emiimiiisural  fibres  and  to 
the  gantjiionic  masses  below  thetii  by  |irojectinii  tibres.  The  asso* 
ciiition  libtes  consist  of  short  fibres  coimeoting  neighboring  convo- 
lutions aad  of  long  tracts  which  conuuct  neighboring  or  distant 
lobes. 

Thir  sh'irt  asiiociation  fibres  aro  numerous;  they  lie  close  be- 
neath the  gray  matter  and  connect  convolntions  of  tho  same  lobes. 
The  course  of  many  of  the  /<*«»</  nsaoeiation  paths  is  not  yet  well 
known.  The  rK-fipic;U  lobft  is  conupt-ted  by  loiiu  tracts  to  the 
temporal  lobe,  and  perluips  sii^btly  to  the  inferior  parietal  lobe 
(H.  Sachs).  The  teinporal  lobes  are  connected  only  to  tho  occipi- 
tol.  T!ie  frontal  Ud>e  is  apparently  connoctwl  with  the  parietal. 
Its  counectiou  ivith  the,  t^'uiporal  is  denied  (H.  Sachs).  All  the 
lubes  of  the  two  halves  of  the  brain  are  connected  with  each  other 
"by  Commissural  tracts  in  the  corpus  callosum  and  anterior  commis- 
aures.     I  will  deacrdw  the  prfijeefiaii  tibn-s  later. 
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Thk  Corpora  Sthiata  which  form  the  seeonil  gnjiglionic  mass 
to  be  studieil  ai-o  coinix)»(*d  of  two  piart<i:  thn  emulate  iiurlens  aii4 
lenticular  nucleus.  These  two  nuclei  ai-o  svpamted  doisally 
by  the  white  fibres  fomiiog  the  Internal  capsule.  Below  they 
are  oont Lnumi;^,  Their  MhajiQ  aud  lelations  are  not  eiu^ily  »|ipif!- 
ciaii'l  except  by  aclu:il  inspection  tif  RpHcimciiN.  They  lire  iiidi- 
cateU  in  llie  ftti-ompanyiiig  fi^^ires  {KUt-lTlj.  The  head  of  the 
caudate  nuclei is  ia  ci.Hiiiect.'d  with  the  grrty  matter  of  the  anterior 
perforated  space  The  t;til  extt-mls  into  tlie  tcnijK*i-al  lohe,  where  it 
18  continuous  with  the  gray  uiaiier  of  the  cortex,  called  at  this  point 


Flo.  IN  -IxmaiTiTinijii.  SsiTnO)*,  nbowtnn  tba  ImiIvuIkt  (In)  Mtd  <»aiimim  mxU  (cm) 
veiMnud  by  Uvf  ii>t«riiftl  «H|mila  iie),  ilw  corjitH  i.-all<jiiuni  (rrj,  Ui«  »iiU<rior  ?v(un>lM«m 
((K>,  tiMOixtc  inMt  111).  lh«  optk  tlatUutt^ ith).  Ilia  oiW|M>n  jRiik-utiiU  10),  and  ib» 
|MHH«r  <iH.  Um  cnm  Kt>.  Uw  trmnealiUD  i^>,  pona  ( /^,  and  ctwHwthmi  (Ci;  p,  |«ita* 

the  nmyfcdalnin,  and  witli  tlio  daiistrum.     The  lenticular  nnrlens  ia 

^  a1«o  eontimious  wUI    the  ^ray  matter  of  the   anterior  ]>erforated 

I  »IKic«'.     It  is  dividwl  into  three  poriioiii*;  the  exlerual  is  c;»lli-d  rhw 

I  putauen,  the  two  inner  the  Klobu-s  ji:ilii<lu!i.     Thrs**  parts  are  w-jw- 

I  rated  by  white  iibren.      The  caudate  nucleus,  putuiueu,  and  [mAy 

H  alily  all  of  the  corpus  striatum  are  niodificatiuus  of  tJie  cerebral 

^^^  cortex. 

^^H  The  cnr|His  striatum  has  il)  lihrfs  whii'h  (kiss  tu  it  from  the 

^^^  cortvx,  (2)  ^bre«  which  jKisa  through  it  (roiu  the  Iruutal  and  parietal 

H  cortex,  iH}  librtfs  which  originate  in  it  connect  ils  different  parts, 

I  and  gu  t(i  parts  below  it.     1.  The  fibres  joining  the  ganglion  to  tlie 

^L^  cortex  are  few  and  merely  associative,     ■'.  The  fibres  which  poss 

^^K  tliroiigh  It  pitss  chiefly  into  the  dorsal  pnrt  of  the  cerebral  jw-diinrfes 

^^^^  {or  tegineiitimi^  and  are  cunneett>d  with  tl\e  senwiry  tnu-u  t!:ore. 


MRACB  Of  TBE   XEBTOrS  STOMM. 

%.  ni«i  vhkh  orijpttat#  ID  tbr  c—Jaw  ftadns  sftd  |i«utu  col- 
bet  lofiiAcj  aid  JOB  vitk  tfa*  mttiad  fibn*  to  l««m  tlw  **  icn- 
Ihahi  iMfT  fiMm  kvkkahrin.  Sane  90  to  tW  nbtfaafaBans 
(iMpf  bodj-)  Mid  vpcJr  tkakatu;  Mottfo  toOa  mteacrofivnatid 
tWw»  vBaamJt  whh  the  fiwheWam-  Sotae  pgrfcf  p>  to  tfae  poe- 
tcnor  IdoglBdiBal  bodfe,  which  is  a  hud  at  oaawHonl  finns 


,  via.  no  -lIuUKirrAi.  Sic-noii.  tlMwlBK  dc  rrootal  (>'),  lctnporo-«pbr«nlital  (T9), 
■docti|ilIal|j>lira  lH).  slrli  iliBlrKra/  kiiil  ktilta  nialtFT.  the  blaiid  of  Hril  (A'l.uacmr 
Ud  aliltn  HilMiaon-.  Ilm  cl«ii»tnini  (W).  iha  rKirnul  eBtmiib'  fwr).  ilw  tpnllcular  Duciaw 
|(m  I.  ilio  caudal*  norU'iM  fri>>,  lh«  lirlvrnal  onivula  ficj,  ihx  npHi' tbalamin  (fk),  lli»|ial> 
*tn«r  ij>).  >■»•  •''■rrut  c>Uatqm  («  >,  th*  nnirH'-r  an<l  ptwitfrtiir  comiotaurM  (oe  aad  pe), 
rtMtUl«r»r*«airtrto':f.r>.  wlUi  tlMohoroxl  |ilrxM  («A)  IG,  8Ui«ail}. 

that  C'jrnii'ct-  tof^ether  the  cninial  npn'e  nurlpj  in  the  roednUlu 
Fjhreit  rooncct  tb«  faudnt^  nucLeuK  mid  putamcn  with  the  globus 
jialliihu). 

Tho  t'oi|>orft  striata  ait*  relativt^ly  nulimeutary  yaiiKlia  m  mau. 
Thvy  foiitiiiu  n|Kir(iel_v  distrilmteil  iiiultifmlar  :mil  fusiform  oella, 
^^n  *^'  t'ii  *"•  '"  'li:'""'^'''''.  tlie  liir^er  Leinp  i"  t^i*:'  lenticular 
DOOU^nH.      Yhfy  aiP  cliipHy  cf  titp  se^'oml  or  liuigi  type. 

TiiK  i>i'Trr  'riiAi.AJii.--The»«»  ^jiiiigliEt  form  tlie  chii'f  part  of 
the  'twet'ii-biiiin.  Tliey  lie  at  tUe  base  of  the  brain,  posterior  and 
ioterual  to  the  corpora  striata.     They  ate  continuous  with  eacli 
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otber  by  meaus  of  tlie  middle  gray  comiuissuiv.  The  upper  or 
donal  surface  lonna  i>art  of  the  wall  of  itxe  lateral  vi^utru-les:  the 
mesial  surfacu  forms  the  lateral  vail  of  ttiu  third  «-entrtrIi:i.  Kx- 
tematly  is  the  band  of  white  tibrea  called  the  tutcranl  capsule*;  be- 
lov  this  is  a  rather  largo  masA,  the  red  tttidoii:),  t^xtomrJ  to  n  iiniall 
gray  nucleus  called  the  subthalamic  gausUou  (Luya'  Ixxlj).  Around 
and  below  lh<?»e  is  a  ootu}ili_-x  m-twork  of  fibres  i-aUed  lii«  Btratum 
intermtHlium.  Btlow  this,  ou  the  bast'  of  the  train,  r.;t!  ti.e  <  •  :■]  <.i-a 
mantillaria  (Kig.  172i.  The  thalanuiet  U  c-onijHxsiiI  of  kIx  iiiH'l''i — 
tlie  anterior,  lateral,  im^dian.  vt'Titral.  posterior,  and  the  fulvinar 


no.  in.— BBcnojrniROUOH  TBB  MlDDLKOPTBB  IIjiaAL  QAXOUA,  T>nCneyTH4T.  (<tD, 

umVAtnow  VuemXfTWkH.il' \  Cai'rai,mait%,  tua  (TH)  Tutrvnxi.  I^hok.  Ii  iJiowa 
Um  corpus  calkwuHidv),  IbeforuU  (b).  the  flnli  vcntrtclo  (V').UUt«1  mitrlrln  il.l'K 
•luU  part  of  UmIuiiiw  ilkl,  lol«nud  eapaule  (M.  uMidkU)  nucleu*  (rA),  li-»(lcular  iiucImu 
(In),  vsicnwl  capBaio  («■),  ctnuMnim  Idl  (0.  8t«waft). 

(Vig.  160,  p.  349).  Besides  these  there  is  on  the  nxKlian  fnu-face  a 
Bmall  ganglion  called  the  g.  halienulte.  The  optic  traeta  wind 
around  the  posterior  and  outer  edge  of  the  thaliumiBi  and  cud* 
nected  with  these  and  the  thalaiuus  are  two  other  ganglia,  Uic  ex- 
ternal or  hitcral  ami  internal  or  median  ifenieutai^  hwliea.  Thus  the 
thalamus  is  in  cIuhi;  anattuniral  relations  with  five  small  ganglia; 
three  below  it — the  corpus  luamillaie,  red  nucleui,  and  Aubtliola- 
inus;  two  iiostero-exterual  to  it,  tiie  geniculate  bodies.  'J'o  these 
may  be  added  the  eur]iora  (luadrigeniina.  The  Uialanius  is  com* 
posed  of  multipolar  ner^-e  cells  rather  more  numerous  and  lar^r 
than  thoM  in  the  striatum,  but  not  groupcrl  ctottely  together.  Starr 
describes  a  small  stellate  multipolar  cell  and  a  lar^f^  multipolar  cell. 
There  are,  besides  these,  cells  of  the  socuud  or  Golgi  type  which 
have  associative  fuuctioos.     The  optic  thalamus  is  cmnpofed  of 
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nerve  cells  ^hose  ueui-axoos  pass  up  to  *' 
miiial  libres  from  iieurous  lying  in  '' 
cranial  and  Bpinal  nuclei  below. 


CT^PT^ 


Fia.   ITU.  —  SiiiiwiNO  TUK  Kklatiiikh  uk  tuk  iIitii;  Tiialami's  Ti>  Otfier  Paiit«  li^-' 

associative  cells  wliii'h    unite  tlicso    Yiirinus  atfereut    ami    t-itV-i' 
ln'URHis,      'riic   iijilic   tliiiluimis    is  a  ti-rmiiiiil   station  of  uuiiit^ri:.- 
librcs  cif  Hi-nsalioii  cuiiiiiit:   t'lum  llii'  iiu'ihillji  and  cord;  it  is  also 


l^Hi.ouM,  I'l  I'l  ^l  ■  1  .       ■■•.   -iii..(-iiin.i  II  I'l:    "     if.lMii.'I- -■.   .1"-,  ii'i l"-.'!  i-l  Syhiiis. 

till' ]>I;k'i' nf  oii;;iii  nl  i<11l  w  liii'li  si'iiil  jii\'ii'-.-i's  lo  tif  cortex  and 
the  nvi'i*  luu  'inl  i''  '■'  I''"'  ■  '  "iniriL-  tii-in  ihe  ii^rtix.  It  is 
tln'ii'fiH'c  u  vi'vv   iiiij'oit.iiil   ■.i'iiii'i\   Mi'iiir   L;,uij,'"ii,iii  i.t.i:iiie>,ttid  with 
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rnrm  nucleus.     In  the  inferior  TermU  is  a  collection  of  larger 

'lU-  cpIIs.  Hif  rtuf:lt^t»  fastiijium  OK  tegmenta]  imcleus;  just 

tiT  aide,  belwetii  it  ami  tho  enibolifnrm  niw^lftus,  is  a  aiiia]! 

•>f  cells,  resembling  those  of  thi-  «.  j'<isll'jii,  calU-il  the 

I..:tlar  Corttae If  it  section  be  taken  throinjh  the  gray 

'.•■  oerebellara,  it  trill  be  fouTid  to  be  compofwi!  of  two 


/>. 


/ 


VunnAL  t=in<r*rK  (IUIn«er). 

and  an  inner,  or  ftranular,  layer. 

■I    litrgi-  niuiilRT  c'E  (Wfii  liar -shaped 

•}i  nprve  tibrvs.     The  molecular 


Pia   ITI  — Sflowiao  Scwa  tm  ^k   ,  ^_ 

OfnU  TBLAl-IVt'»  Tf>  OlMt>  Pama  vv  .« 
olma:  a.  Uiyn'  bndn  .9A',  nitwtH^  -^ 
inNmlUmL 

third  ventricle j  ben  .1'. 
Lurc-H  of  tlie  oppi 
boundary  is  shown  hy  llic  uu- 
scopically  the  anterior  lobes  .  ■■ 
tj'pe  (Spilzka) ;  the  outtfrmort  tt 
uext  IS  a  thin  layer  of  small  nen ' 
deepest  of  alia  layer  rontainiir^; 
lobes  are  more  homogeoeons  and  '.'[<. 
a  KADglion. 

The  fijrures  169  to  171   show  u« 
ganglia  and  other  partR. 

Thf  Siiltstantln  .\7f/?« .  —  Holow  ti 
lying  botweoii  the  iippi-r  ttensorv  par! 
23 


/ 


■■n»  of 
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o£  tlie  bratu  aud  tlie  \ovev  motor  part  (erusta)  is  the  substantia 
nigra.  It  contains  large  multipolar,  angular,  and  fusiform  cells 
deeply  pigiueoted  (Fig.  17!i). 

The  Red  Nurleus. — Dorsal  U>  the  9.  uigra  and  at  about  iis  middle 
extent  is  the  red  nucleus.  It  is  spherical  or  oblong,  very  vaacular, 
and  ctjntAiiifl  numerous  small  cells. 

Titt.'  siihthalamus  (Luys*  body)  lies  uioio  dut-sally  but  in  about 
tbe  i>auie  pliin«  as  tlie  substautia  nigra.  It  measures  about  1  by  ^ 
inch,  aud  contains  a  few  cells  luiU  a  very  fine  plexua  uf  norve  fibres. 

Tlie  [lositinn  and  ndation  of  these  liodies  arii  shown  in  Tig. 
174. 

Th^  nu*dei  of  the  pons  VarnU't  arv  iiipgularly  distt'ibiit«d  masses 
of  nerve  c^ells  lying  deep  among  the  longitudinal  aud   transvene 


1. 


V. 


X 


^^^^. 


Fm.  its.— Bsowoto  TUB  L>ntn  amd  Other  lSuii»ivi>iit>:r9  or  trk  L'>nKVU.LtrM,  Da>Au. 

StiRrAcv  (BrUngor). 

fibre's.      A  special  nucleus  lying  tow  down  in  tlie  pons  is  known  as 
the  Bupi^rinr  itfiri^.      In  tho  tif/rr-ffrnin  or  jiiMulltt  we  have  tlio  gray 
matter  of  the  floor  of  the  fourth   vcntrinle  and  its  cranial   nervi 
nuclei,  tlio  olivary  bodies,  and  cci-taiu  small  deposits  of  gray  matter^ 
called  the  nodal  unrh:i. 

TuK  Ckkkhklluh  iu  man  consists  uf  a  median  portion  or  vertaia 
and  two  lateral  hi'tuiBpheres.  It  h  i-onueett-d  U)  the  uord  and  rest 
of  iho  brain  by  anterior,  middle,  and  posterior  peduncles.  It  is 
composed  of  an  extenml  layer  or  cortex  of  gray  matter,  of  Rentrnl 
■white  matter,  and  central  ganglia.  The  gray  matter  lies  in  Twyj 
close,  narrow  fohls,  pcoduciugwith  tho  white  ni.iMfr  an  appearauC4l 
on  section  called  llie  nrfi'ii-  vit<f.  The  vfiinisaud  hemispheres  are 
dirided  by  sulci  into  a  number  uf  1uIh.'h  and  hdniles.  The  vermis  la 
divided  into  superior  and  inferior  portinns.  Its  further  subdivisions 
and  those  of  the  hpmispheres  arc-  Bhown  in  thn  cut-*  (Figs.  175,  1T(>). 
In  the  whit«  matter  of  either  hemi»phere  is  a  nucleus  of  small] 
multipolar  cells,  thp;  corpus  dentatus  or  ciliary  body.  To  the  media 
side  u£  this,  and  belonging  stnu-iurally  to  it,  is  a  small  nucleus,  the 
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emboliform  nucleus.  In  the  inferior  vermis  is  a  collation  of  larger 
niultiputar  c«l]s,  tho  nuffi-ua  fuMi'junn  or  tegmenta)  uuoleus;  just 
to  the  outer  8i<le,  between  it  ami  tlie  cmbuliform  iiucIcud,  is  a  small 
collection  «f  c»?11b,  reBemblmg  those  of  the  ».  f'inti'jii,  called  the 
nucleus  globosus. 

Tliit  i'i:nihitU»r  Cortex.  —  If  a  section  be  taken  through  the  gray 
matter  of  the  rerebellum,  it  will  be  found  Co  be  composed  of  two 


>" 


,^9'. 


n4..- 


Flu.  17$.— L'KKKiiau.rM.  VoTKAi.  Blhtm's  (Rdluwr). 

layers,  an  outer,  or  nmlerular,  and  an  inner,  or  gnuuilHr,  layir, 
Kach  of  these  layers  cmitaing  a  large  number  ff  peruHar-shaped 
Der\-e  cells,  and  Tery  rich  plexus  of  nerve  fibres.     The  molecular 


^ 


/ 


layer  contatus  two  kinds  of  cells,  onv  lartje  aud  knovru  as  Purkinje'a 
cells,  the  other  Riualler  and  knowTi  as  stellnte  cells.  The  wUs  of 
Purkiuje  lie  the  more  ileoply,  beinif,  in  fart,  practically  at  tho 
boundary  of  the  molecular  and  granular  layers.  They  measure  40  x 
^  /'  {%la  'o  tim  '"-)  ^>^  liAfti  large  round  nuclei.     £acK  cell  gives 
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off  mi  euuruuutt  iiuuib).n'  of  braucbiag  deadnCes,  wliidi  niu  up 
toward  the  surfui^e  ut'  tlie  (vrelkL'tluiii  in  the  ahuj>t)  of  a  busli.  }Siacli 
Httlo  branch  sends  off  froui  the  side  small  buds,  Mhii-h  are  called 
the  gi-mtinitrA  or  thoi'itfl.  ThcHfl  braiu'bing  dfiKlriU's  do  not  pass  up 
ftltoj^ellivr  like  tlio  liraiK*hf3  of  a  round  bush,  but  aro  fliittened  liko  a. 
hmuiii.  The  I'lirkiu j«  vffWs  yive  uff  from  their  base  a  neuraxon  which 
ruus  down  into  thu  white  matter  of  the  cei'ebellum  (Kig.  178,  i'). 
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n*.  17a  -Tbk  IiirKKHMiT  Coirwrm.'D^  Elihikth  or  Tna  OuS  Cobtiml  Lavxr  or  Txm 

OaRKUKtJ,l'N. 

Lyiiiy  thruughuul  the  molBtular  layBr  ai«  the  sictl'itu  rdh,  which 
are  much  smaller  iii  size,  and  which,  also  give  oti"  a  number  of  df  u- 
dritc8(Fig.  17S,  S).  Eat;ht!Ldl  has  alao  its  axis  cylinder  (neuraxoiij 
and  thiH  KciidN  uff  cdllat^Tiils  which  end  in  a  Hiiu  iKUikfl-liko  itctwork 
whk'h  surrounds  the  body  of  the  cells  of  Purkinje  {¥\g.  178).  On 
this  aceoiuit  Uit^y  an;  smuetiun's  called  bsiskct  celU.  Thcve  are 
other  stfllal-e-shapi.-d  cells  in  the  mutecular  layer  which  Ii«  ipore 
superficially,  and  do  not  have  this  partit'ular  coiiuectioo  witii  Iha 
Purkinje  cells,  but  ajipear  to  belong  to  the  saiuG  type. 

The  granular  layer  contiiins  a  largi?  miniber  of  very  small  gran- 
ular-like cell*  that  Golsi  was  the  fitst  to  show  weM  really  nerve 
(lellB.  They  are  only  about  5  /(  ti^,tjt  in.)  iu  diameter,  aud  they  have 
a  number  of  short  dendrites  whinh  end  in  elubbt-d  extremities. 
(_Fi(f.  178,  (J) .     Tliey  give  off  a  very  fine  axia-cyliuder  pi-oKi-'ss  (nuu- 
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nuon)  which  ruus  xxyt  into  the  inolepiihir  Iay«>r  aoil  there  diridi'S  in 
a  T-5tna]>e<l  fashion,  the  fihrcs  running  ]iai-u11cl  to  the  surface  of 
the  convolution  &n<l  jiassiiifj  in  between  the  branehes  of  the  cells 
of  Purliinie.  There  are  besiiles  these  granular  cells  a  few  larger 
relln  with  Bjcia  cyliiiilers  that  divide  and  suhdivitic,  ending  in  n 
finely  nullifying  jilextis.  These  are  of  the  tvpe  Itnown  iis  the  ceJlii 
of  Go/iji.     Thej-  are  found  in  other  jiarts  of  the  brain. 

The  nerve  iibres  nf  the  nei^>l)ellar  mitex  are,  as  in  the  cerebrum, 
radiatmH  auJ  ta:igential.  Tlie  tauK^iitial  Iibres  He  ut  Uie  level  of 
the  Puriukje  cellsr  ajnong  the  j^rocjessojs  o£  which  the,v  ruu.     Just 


Stellate, 

basket 
cell 


molecular 
.    granule 


fw  Itll  OuiiWiii  I>iAaRAJI  or  Tiic  Rki^teujiii  or  tuk  Ckhkullam  Cxixa.  A, 
AffWvnt  nbrv  to  boHkni  (scvtlntv)  c<'ll;  H,  ni^ntxi^u  of  Pnrkliijn  i-oll;  (*,  «trnrv«t  llbi«  to 
furkiiij*  nil :  D,  ttttnw  (nLour)  flbrp  to  Rraiiul«  cvil 

beneath  the  pia  ia  a  thin  eonnertive  or  neuroKHa  tissue  laombranp 
which  aemht  radial  fihrcii  down  through  the  gray  )natt«r,  affording 
it  a  8iiE>i>ort. 

It  will  be  seen  that  the  ]^neral  arrangement  of  the  cerebellar 
cortex  18  onalogous  to  that  of  Uie  ceriibrum.  Assuciative  and  re- 
ceptive cells  are  found  in  the  granular  and  moleculai-  layera,  and 
they  send  processes  forming  a  rich  network  around  Piirkinjc'a  cells, 
which  ai-e  efferent  in  function  (Tip.  17d|.  The  comparatively 
small  number  of  the  large  ct^lls  is  in  harmony  with  tlie  view  that 
the  cerebellum  is  an  organ  tljut  receives  and  adjusts  nerve  impulses 
for  co-ordinate  distributJou.  All  parts  of  the  cerebellar  cortex  are 
anatomically  alike. 

The  white  matter  of  the  cf>rebelhim  consists  of  nerve  fibres,  some 
of  which  go  to  form  the  peduncles.  Others  form  anterior  and  pos- 
terior commissures,  running  through  the  two  extremities  of  the 
vermis  and  connwting  the  heniisjihei-es.  There  is  abo  a  loagi- 
tndinal  commissure  in  the  vermis.  The  white  matter  around  Ltie 
corpus  deutatmn  is  calleii  the^o«e. 
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TuK  Pmojbcth»s  Syhtkm. 

Haviuf;  ilescribed  the  general  arraiigement  of  tlie  ilifFerent 
divisioiis  of  the  bi-ain  and  the  collectioiis  of  gray  matter  fouud  in 
them,  we  are  prepai'cil  ti>  stiiily  tl^e  uaot»)  uf  uUitti  luattei-  which 
counect  the  (iiffer«it  parts. 

The  white  matter,  as  alceaily  shown,  ia  made  up  of: 

( Short. 
1.  A«»OcI»tiiHi  lilirvx  •  Lnng. 

(  Coiiitnl»9iiinil. 
9.  Projtfciinn  tlhreft. 

1.  The  asaociatioti  tibreK  of  the  cortex  have  brau  already  de- 
scribed. 

2.  The /»ro/ec(ion.^re*  aru  thusc  which  couueot  different  areas  of 
the  cortex  with  the  basal  ganglia  and  the  gaiigJiunic  massf^s  of  the 
pons,  medulla,  and  Bpiual  cord,  Keeent  leaeart'hea  by  Flechaig  have 
le<l  him  t«  aasert  that  the  prnjectiini  Hhres  are  much  Jess  numerous 
than  has  been  suspected,  and  that  they  couie  ouly  from  the  central 
convolutions,  ptirt:  of  the  first  and  &ei.'oiid  temporal,  part  of  the  o<^- 
cipital  lobe,  the  hippui-amjius  unous,  and  part  of  the  limbic  ]obe. 
These  are  tlie  part**  f>f  the  brain  identified  with  tlie  function  of  vol- 
untary movement  and  general  and  tai!tilo  sensation,  hearing,  sight, 
smell,  and  ta-ste.  The  area  of  thp  rortf  x  of  the  btain  thus  conne<rted 
to'parta  below  by  projection  fibi-es  is  only  about  one-third  of  the 
whole.  The  remaining  two-thirds  of  the  brain  cortex  is  Dot  ta 
direct  connection  with  parts  below,  but  is  cloBoly  eonnected  with  the 
pnijeetitm  centres  by  assmdaticm  (ibi-es.  Flechsig  considers  the 
parts  of  the  bniin  which  nre  thus  cnunected.  by  association  fibres  as 
higher  contrfs,  identical  with  the  more  complex  mental  fljcts,  and 
he  calls  them  the  aMorinfimi  f'ntrvs. 

The  ashoiiiation  centres  according  to  this  view  are  the  frontal 
lobes,  part  of  the  parietal  and  occipital  and  part  of  tbetcmporaJ  lubes. 
The  views  of  Flei'h«iy  have  atl-ractml  pri-at;  attention,  but  have  not 
jet  be«Q  generally  adopted,  and  nmy  require  considerable  modifica- 
tion. 

The  projection  fibres  of  the  brain  form  the  different  pathways 
(a)  by  which  the  epeeial  aud  general  »i'usiitious  ])ass  up  to  the  brum 
cortex  and  ^b)  by  which  tliu  voluntary,  automatic,  and  psycho-reflex 
moremeiita  of  the  body  are  brought  about. 

{fi)  T/iit  M'^tor  Tracts. — The  ccrebro- spinal  motor  pdths  are 
of  two  kinds :  the  direct  or  volimtary  and  the  indirect  motor  tracts. 
The  tiirt-rt  motor  tnu-t  originates  from  cells  in  the  C^-ntral  oonVoln* 
tions;  the  ucuraxons  of  these  cellti  piuss  dowu  aud  arc  gathered 
together  in  a  narrow  band  which  luissert  through  and  occupies  nearly 
the  whole  of  the  posterior  sejtiiicut  of  the  internal  capsule.  The 
fihre.9  continue  on  into  the  jions  Varolii  and  medulla,  and  at  the 
latter  point  give  off  sonje  terminals  which  cross  {except  those  for  the 
sixth  aerve)  to  the  nuclei  of  the  motor  cranial  nerves.     The  rest  of 
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the  biiiiille  ^laases  on  through  the  nieilullo,  and  ninety  per  pent 
croaa  over  at  it*  lower  jwrtion,  forming  th(*ro  the  anterior  pyra- 
mids. About  ten  per  rent  of  the  librps  do  not  cro*i8,  liowevcr,  but 
continue  on  the  snme  side.  The  croaHcd  bundle  passes  into  the 
lateral  cohunii  of  the  spinal  cord,  foriuiug  the  i-rassed  pyramidttl 
tract,  which  passes  on,  diininiHhiitg  in  h\7.a  as  far  ;l8  tlie  saeral  part 
of  the  cord.     It  givuit  olT  tenniDal  end  biushes  vhich  surrouud  tb« 
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VU.  IW.— DiAciKAit  or  THK  DuuxT  ok  Tto.    181.— Duoiua   w  th  1j<m- 

VouwTABT   Kunm  Tiwc-r.  riiowlQe  tbn  vmTt  on  Ixvolli'tarv  Hotur  Ta4«7. 

Goune  of  Ui«  motor  iuipuIsM  from  th« 
crrpbml  <vittf-jc  \a  tlia  volutiMry  iiiu«- 
tlm  (■ffnr  VitiiOi.-hii<-litriO. 

cells  of  the  auterioi-  horns.  The  stEka.lt  uncrossed  liaiid  of  fibres  con- 
tinues oti  in  the  mesial  jiart  of  the  antetior  colutun,  funning  the 
dircA  pyramiihil  ttaft,  or  cohmin  of  TUrck.  The  fibrps  of  this 
tract  crow  over  in  the  anterior  cciumissure  at  different  levflii,  and 
their  terminals  also  coooect  with  the  motor  cells  of  the  anterior 
bonis.  Thus  it  will  b«  swn  that  the  dirwt  motor  tract  is  a  long 
continuous  strand  of  fihroa,  eomjiosed  of  single  iieurons  puttint;  tlto 
cortex  of  the  rpntml  convolution  directly  in  contact  witli  the  motor 
cells  of  the  pouB,  medulla,  and  spinal  cord  o£  the  opposite  side. 
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Kauh  pyi-nmiilal  tract,  as  it  i-eaclier)  the  spitinl  roi-d,  (.•otitiuus  about 
oiglity  thousatid  fibtoa  (Fig.  ISO). 

Thtt  iiulirfrl  nuitur  tmrt  arises  from  ncwf.  fA\%  in  the  anterior 
central  couvolutioii,  ami,  pcrliaiis  to  simie  i>xt«iit  in  the  fiv>ntal 
lobe  adjoining.  Its  tibres  pass  down  iato  the  iutenial  capsule, 
mingling  dirts-Uy  with  tliuso  of  lliu  ilintct  luutor  itavx  ami  giving  off 
collatienUs  t(j  tbe  optic  thalaimis.  Thi'  fibres  pass  through  the 
cerebral  peduncles,  occupying!  tlir-ii-  inner  fciur-6ftii3,  or  motor  part, 
and,  fiii:i11y,  reach  certain  tleixjsits  of  nerve  c^elLs  in  the  pons  Varolii 
kuowu  as  Iho  pwi8  nui-lei.  Tiiey  surruimd  these  wWt  here  with 
terminal  ciul  bru8hti^.  From  these  cells  iieiinixons  n-oas  thu  median 
line  ill  the  niiddle  cerebellar  peihincle  auil  ihenee  to  tlie  eortex  of 
the  i'«r<iliellinn,  whitro  they  in  tnni  end.  Prom  here  the  nerve  i^ells 
send  fibres  throuj^h  the  pedinieles  by  paths  not  perfectly  well  known 
down  into  the  spinal  euril,  where  they  pass  ahing  maiuly  in  tho 
lalenit  fitiidanieDtal  columns,  to  comiect  finally  witli  the  aitterior- 
horu.  ct'lls.  Thitii  it  will  bu  seen  that  the  indirect  muter  tract  is 
composed  of  (")  a  eoitieo-poutine  nenroii,  (A)  a  pons-cerebellar 
neurnii,  (r)  a  cerclwlhi-Hpiiial  iieurou,  and  [dfiha  |>eriphoral  motor 
neoron  (Kijf.  ISI). 

The  dir«K^-t  iiiot<)r  tract  is  concerned  in  all  voluntary  movements, 
auid  when  th«  aiit-erior-horn  cells  of  the  cord  are  cut  off  from  it  by 
disease  there  is  a  spUHtiv  form  of  paralysis.  Tho  indirc<-t  motor 
tract  is  eonceriied  in  Hie  co-ordination  of  bodily  niuvenii-ntaiid  in  tho 
higher  reflex  and  antoumtic  a«^ts.  It  is  largely  through  these  in- 
direct Iracts  that  the  skilled  antoraatic  movements  take  place. 
I'layint;  musical  iu^lnnnents  aud  the  involtmUiry  use  of  tlio  hands 
and  limbs  in  work  or  games  of  skill  ary  under  the  control  of  this 
mcLliunism.  When  the  spinal  cord  is  cut  off  from  it,  there  is  ou 
uiiHteady  uud  disordered  guit  anil  arm  miivement.  The  cotn-se  of 
tbe  direct  and  indirect  motor  ti'uots  is  shovm  in  the  accompanying 
iliagrams. 

Tltt  fiv-iijfjrti  Tmi:U. — Tlie  next  important  pathways  in  tlie  braiu 
arid  cord  are  the  sensory,  and  tliey  art'  roucenRHl  in  bruigiu];  tactile, 
miiseuEar  and  general  sensations  from  the  remoter  parts  of  the  body 
to  the  eortex  of  tlie  brain.  It  will  be  easier  to  follow  these  tract*  if 
we  Ite^'in  at  the  ittriphert'  and  follow  the  conrse  of  the  fibres  up  to 
their  centres  in  the  brain,  dust  as  in  the  case  of  motor  fibres,  wo 
find  direct  and  indireet  tracts,  althmigh  here  even  the  direct  sen* 
liur}-  path  is  more  tortuous  and  broken  than  is  the  eass  wiUi  the 
motor  traicts. 

Tlrni  Jfmvt  SfHj^'tri/  Trtwf. — A  tnetilc  irritation  of  tho  skin  passes 
up  the  sensory  nerve  to  a  posterior  spinal  ganglion,  wherp  tJie 
cell  body  from  which  the  fibre  is  derived  is  found.  It  passes  di- 
rectly through  the  ganylion,  enters  the  iiosterior  root  of  the  sjiinal 
Cord,  and  passes  ujj  to  a  yroiii»  of  wlls  lyintj  iu  tho  jxiRtenor  Imrns, 
where  it  meets  and  snrronnds  with  its  end  brush  a  seeond  sensory 
cell.  A  second  iieuraxon  starts  from  the  body  of  this  cell ;  it  crosses 
over  through  the  antertor  commissure  of  the  spinal  cord   to  the 


Fm.  UL— Thk  Uowct  SnraoBY  Tract, 
AdwIob  Ite  HnBcnwDiM  or  ii»-  ii«itn»s 
|Vm  a«tnMM«B). 

sensory  path  arc  practically  the  samo  as  the  motor  area  from  which 
the  motor  traot  gtarbpd.  The  dii-«i;t  sen&ory  trac^t  in  inadi>  up  of  [1) 
a  perijiheral  seosoiy  ueuixnj,  {'J)  a  spinal-Uialamic  uetirou,  (3)  a 
Ihalautic-cortical  iieuraxoii  (see  1'%.  18:^) 

7Vitf  hidirfft  a^nsnri/  tniet  i-onvcys  impulses  which  origiuaie  in 
muscles,  joints,  and  the  viscera.      The  impulses  pass  up  si-iisory 

•There  ara  nlso  soniB  ilirect  seDSory  impuW-s  which  go  front  Hie  pi>st«rior 
TOOI8  to  Hie  columns  of  <joll  aud  Bunluch  itnd  tlience  to  tlte  opltc  Lbalaml 
and  cvDlntL  codtoIuIjuiis. 
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nerve*  throagh  the  posrt«rior  rooto.  Some  now  pass  directly  into 
the  posterior  coluiim  of  the  cord  of  the  some  side  aad  aftcfnd 
till  they  reach  the  upper  end,  where  their  eud  brushes  surrutiad  the 
cells  of  the  nuclei  uf  the  column  of  GnW  and  of  Burdacb.  From 
thrre  they  cross  over  to  the  other  side  in  the  seosorr  decossation. 
Some  then  go  to  the  cortex  of  the  cerebellum,  where  they  terminate. 
Xhe  ct;reb*^Ilar  cells  taku  up  the  impuliie  and  trausmit  it  through  the 
Boperior  cerebellar  peduncles  to  the  red  nucl**!  and  optic  thalmmaaf 
vhere  they  terminate.  Auother  neuron  now  carries  the  im[nil8eon 
to  the  central  con%'olutioiis.  Other  indirect  sensory  impnlses  go 
from  the  sensory  roots  to  the  cells  of  the  column  of  Clark,  thence 
by  the  direct  cerebellar  tracts  to  the  cerebellum,  thence  to  the  red 
nuclei  and  thalamus,  and  finally  to  the  brain  cortex.  The  indirect 
sensory  tract  is  thus  composed  of  (1)  a  peripheral  sensory  neuron, 
(2)  a  spinal -cerebellar  neuron,  ^3)  a  cerebellar- thalamic,  and  (4)  a 
thalami (-cortex  neunm.  The  olreet  sensory  tracts  cany,  for  the 
most  part,  the  sense  of  touch,  pain,  and  temperature.  The  indirect 
•ensory  tracts  are  concerned  with  the  sensation  from  the  musctes 
and  joints  which  have  to  do  with  oo-ordination,  and  also  with  vis- 
ceral sensations.  It  is  tlirough  the  indirect  sensory  and  indirect 
motor  tracts  that  the  automatic  and  psycho-reflex  acts  are  per- 
formed. 

Other  I'rojecfian  Syt/im*. — The  optic,  aooQstic,  and  olfactory 
projection  tracts  have  been  described  in  connection  witli  their 
peripheral  nerves. 

Tnu  Membranks  op  the  Braix. — The  membranes  of  the  brain 
are  the  dura  mater,  th'>  ararhnuiii,  and  jiia  mater.  The  dura  mater 
lines  the  inner  surface  of  the  skull.  It  is  attached  loosely  to  the 
concavity,  but  closely  to  the  base.  It  splits  into  two  layers  to  form 
the  venous  sinuses  of  the  skull.  The  inner  of  the  two  layers  at  cer- 
tain points  projects  inward  to  form  membranous  septa.  These  are 
known  as  tho  great  longitudinal  or  cerebral  falx,  the  lesser  longi- 
tudinal or  cerebellar  falx,  and  the  tentorium.  Hem^e  Ixith  venous 
sinuses  and  membranous  septa  are  formed  out  of  the  inner  layer. 
The  outer  layer  forms  the  periosteum  of  the  bone.  The  dura  mater 
is  supplied  with  sensory  nerves,  chiefly  by  the  trigeminus  but  pos- 
teriorly by  the  vagus.     The  blood  supply  will  Le  described  later. 

The  arachnoid  is  a  thin,  transpareikt,  fibrous,  non-vascular  mem- 
brane lying  lii^tweeii  the  piu  and  dura  and  coutinuoiis  with  the 
apinal  arachnoid.  It  bridges  over  the  fissures  and  the  depi-essions 
at  tho  base  of  the  brain  and  forjns  between  the  pia  and  itself  certain 
lacuna  or  spaces.  Thesp  are  the  central  lacuna  found  at  the  begin- 
ning of  the  fissure  of  Sylvius,  the  callosal,  and  those  of  ttie  trans- 
verse fissures  and  of  the  lateral  aspect  of  the  pons  Varolii,  The 
space  between  the  dura  and  arachnoid  is  called  the  subdnral  or 
arachnoid  cavity.  It  is  lined  with  epithelium  and  resembles  other 
serous  cavities.  The  inner  surface  of  the  anu-hnoid  is  connected 
with  tho  pia  by  numerous  delicate  fibrous  processes.  The  space 
between  tliese  membranes  is  called  tho  euharavhnoid  space.     It  com* 
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innDioates  with  the  BitlHhinil  Kpiire  by  niPHiiH  of  the  fonunen  of 
Mageodie,  which  Jiea  in  the  part  of  the  ai-achn6id  that  passes  over 
the  pnns  and  medulla,  elating  in  thA  fniirth  Tomncle.  The  subdural 
and  subarac-hnoid  8]>ai^es  contain  a  »f  rous  Buid.  The  normal  amount 
ranges  from  two  drachms  tu  two  oimces,  it  being  ^eater  in  old 
peoide.  The  aiauhnoid  foiitaiiis  no  nerves  or  blood-vessels.  Ibis 
deiMTibed  by  some  as  a  ptii-tof  the  pia  mater. 

The  pia  mater  lies  Iw-neath  the  arachnoid  and  is  closely  applied 
to  the  brain  in  all  it8  folds.  It  i-s  continuous  with  tlie  spinal  pia. 
It  is  very  vascul.ir  and  supplies  the  whole  periphery  and  part  of  the 
interior  of  the  brain  with  blood.  It  consiats  of  two  layers:  on 
outer  holding  the  larger  vessels,  and  an  inner  delicate  layer  closely 
associated  with  the  8iit>orficiaI  neuroglia  of  the  brain.  The  pia 
mater  folds  upon  itself  and  passes  through  the  transverse  Bssnre 
into  the  third  and  lateral  ventricles  of  the  brain.  These  vascular 
folds  fcrm  the  velum  int^rpositiim,  which  gives  olf  a  choroid  ]'Iexu8 
to  the  lateral  and  third  vt^ntrioles.  Another  fold,  the  inferior 
choroid  plexus,  is  given  off  to  the  fourth  ventriele.  The  pia  mater 
has  vasomotor,  but  no  sensory  nerves. 

Funrtitms  of  tUe  Jtntin  Mvnihr<in«. — The  dura  mater,  by  ita 
out«r  layer,  acts  as  a  perioKteum;  by  its  inner  layer  as  a  lymph 
sac.  It  is  also,  by  virtue  o£  its  sensitiveness,  a  protection  against 
injury  and  disease.  The  arachnoid  forma  the  inner  wall  of  Uie 
lymph  sac.  The  pia  mater  is  a  vascular  ami  nutritive  organ.  It  is, 
however,  also  closely  connected  with  the  lymphatic  system  of  the 
arachnoid.  The  blood  supply  and  lymph  supply  of  the  brain  vary 
in  amount.  In  congestion  the  lymph  can  pass  into  the  spinal  canal 
or  be  rapidly  taken  up  by  tlie  abaorbt-nts.  In  aiiaimia  there  may 
be  compensatory  increase  of  lym.ph.  This  fluid  in  disease  may  ac- 
cuiuulatd  iu  the  arachnoid  sac,  the  suharnrhnoid  space,  ur  tlie 
ventricles,  these  spaces  being  all  in  communication  with  each  other. 

Thr  Br.ooii  Sm-i-v  uv  thk  Khaiw  and  its  Mhmbraniw.^ 
The  vascular  supply  of  the  scalp,  skull,  aud  dura  mater  comes  from, 
the  extwrual  carotids ;  that  of  the  eye,  brain,  and  pia  mater  from  the 
internal  carotids  and  vei-tebmis.     The  nrrangcment  is  shown  here: 
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f  Occiiiitul,  Joferior  meoiugE^,  arteries. 

Pasit'rior  auricular. 
(  Anterior. 

Temporal  -  Mitidlc. 
(  Posterior. 

Ateendiuf'  pliHryii^cal.  poatcriar  loeuingeal. 

Internal  muxilUry,  miilctlc  moalugcal,  small  meningeal 
'  Anterior  nicutngeiil. 

Antfrior  r«rtiiral. 

Miihlli!  cerebral. 

Posterior  commuolcactng. 

Anterior  dioroid. 

{  Posterior  mcnlnrcal. 

(  Infi-rior  ovn-liellir. 
AnU'rior  d-rcticllar. 
Huiwrior  ciTi'lM"llar. 
PgsLerior  ccreliral. 


8M  Sttuni  or  tbi  xzKTors  stvtwx. 

The  general  anangnaent  and  dirtnbatkBof  tfaautines  of  Hm 
■emlii  and  dun  are  abown  in  tbe  areoaipaoying  di^ian (F^.  IM). 

Thelri'^jd BupfJy o/ tit  trnfrntifyeMcamr^fTomiiieaatenar,  midiUe^ 
ajid  (KMterior  toeoingeal  aiteiin.  These  alt  coxd«,  except  the  staall 
anterior  ineoine«al  brancbea  and  a  small  posterior  branch,  from  the 
external  carotid.  The  blood  |xiMes  into  the  di^oio  ytaaa,  and  foiM 
then  poaaes  vhiefljr  iotti  the  lover  occipital  and  lateral  sinnMS, 
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Tta.  1M.— fhiuviMd  xax  Ru>on  flrrn.r  or  Tn>  fkut,*  akd  that  pw  tkk  Dvm. 
Hatkh  Hr  THH  Mir>ni^  MunNaui. 

Rome  of  it,  liowever,  returus  jii  the  veiiie  vomites.  It  all  retamg 
(liiwu  toward  the  Wse  of  the  Rkull.  The  most  importaut  of  the 
nrU-ricH  is  tlio  miiklle  ineiiinti;e:tl,  bdth  nn  araoimt  of  ita  size  and  iti 
lUntrittiiiion  ahovo  iitiportuiit  fuiictiuTial  areas. 

Tlio  fttiiod  Aii/i/ih/  to  the  jna  mntfr  f/wf/  Aram  sitltsfance  comes  from 
tlift  internal  cftrotid  and  tlie  vertebral  arteries.  The  branches  of  the 
forni'T  artery  give  off  the  aiitfpiur  ami  iiiiildlo  cprobral,  the  pes- 
tiM-inr  c'nnimiiiiif)itiTiK%  "."d  anterior  rhoroiil.  The  vertebral  jirteries 
givn  riff  thfl  iiiferiop  cerebellar,  M'hile  the  hiisiliir  braiieli  of  the  ver- 
l*l»raU  giws  off  the  trniisverse,  anterior  cerebellar,  superior  cer»* 
belliir,  nrid  posterior  cerebral  attotiea. 
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The  cerebral  artPries,  anterior,  midtUo,  and  poaterior,  iiro  Oie 
throe  largest  auil  most  important.  By  their  anastomosps  the  e ircle 
of  Willis  is  formeri  (Fig.  185).  .  From  the  cirtde  of  Willis  and  the 
begiimings  o£  the  thi've  arterites  itieutioaed,  several  groups  oE  vessels, 
six  in  all,  am  givcu  oil'.     They  eutcr  the  base  of  the  bnun  and  supply 
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Flo,  m.— SHOwnra  TBR  Aimiim  it  thk  Hk-k  or  rmi  Biuui.    Ou  tii«  fIkIiI  td'l"  tha 
bnUn  la  cut  f*y,»liovrtBif  tho  cerebral  ■ri^clc*  »nd  tiM  ccunM  of  tUo  poalcrUir  iwrwUnL 

the  great  basal  ganglia  and  adjacent  white  matter.  They  are  called 
tJic  central  artrritM,  and  they  are  the  voasela  usually  affected  in  cere- 
bral hem-^rrhages  of  adult  life.  They  do  not  anastomose  with  ea^h 
other.  The  r'lrtiatl  nrfrrittx  ar«  the  teriiiiiial  brjimdies  of  tlie  greiit 
cerebral  artcriofi.  They  anastomose  with  each  other  but  glightl\ . 
They  are  distributed  rery  widely  and  carry  much  inoro  blood  than 
the  central  jiroups.  Their  di»tribulioa  is  shown  iii  Fig.  180.  Tl»^ 
cortical  arteries  are  disttibuted  in  the  pia,  and  from  there  they  pass 
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in  two  sets,  a  flujierfirial  and  a  iloeii,  iiitu  iho  gray  matter,  aud  for 
a  short  distance  into  the  vhite  matter.  Tliey  pass  stmigliC  in  at 
right  angle<i  to  the  surface.  They  have  richly  arborest-ent  branches 
vhich  do  not  anastomose;  consequently  a  knife  plunged  stmight 
into  tlie  braiu  does  not  cut  many  veiJM-'ls.  The  curticai  arteries 
probably  anastomose  somewhat  with  each  other,  though  not  very 
freely.  There  is  slight  if  any  atiastomosis  Iwlwuen  the  cortical  and 
central  arterips.  Thi>  pressure  is  thanght  to  be  less  in  the  vesaels 
of  the  gray  matter. 

The  capillaries  are   surrounded  by  spaces   called  perivaecutar 
spacea  which  serve  as  lymphatic  channels.     The  neuroglia  cells  send 
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Fio.  IM.— Siioimru  T1IK  IliimiiB(Tri>x  •>i»  tub  AnniT  or  TBit  Hruviis  FiMiir«K,  A 
pROLuyuATIOM  or  THI  Mu'i>i.k  CMwaKAL.  Tti«  arva  In  fn>iil  uf  tlwt  iihiulMl  j«rl  <•  ilp- 
pUod  bf  !■>•  anlorlor  orcbnU,  VaaX  behind  l>r  [lie  pofi«rlor  MKbnU. 


processes  which  connect  with  or  form  pa&sages  to  the  vessel  walla 
(Fig.  lS7j.  The  hlood-vesaels  of  the  brain  have  probably  vaso- 
motor nerves,  Hiniigh  this  is  dciiicil  by  smue. 

The  blood  of  the  convex  and  mesial  cerebral  surface,  floTring  up 
from  the  base,  leaves  the  cajjillaries  and  enters  veins.  Thence  it 
still  passes  ujiwanl,  and  fm-  the  most  pi»rt  enters  the  longitudinal 
sinus.  The  must  of  Uie  vessels  eiitvr  the  posterior  portion  of  the 
sinus  and  in  a  diiectiori  forward  and  iipwnrd,  t.?.,  adjust  the  cur- 
rent in  the  sinus.  The  course  of  the  blood  current  is,  therefore, 
opposed  both  to  gravitatinn  and  in  the  venous  flow. 

Thovrlnx  o/fhec-retirumaro:  1,  thw  superficial  cerebral;  2,  the 
deep  cerebral  reins ;  and,  3,  the  cer\.'bral  sinuses.  The  superficial 
cerebral  veins  aro  vena*  coiuiti's.  Those  on  the  convex  and  mesial 
surfaces  einptj"  chiefly  into  the  superior  loiigitmlinal  ginus,  as  de- 
scribod;  those  on  the  basal  surface  empty  into  the  cavernous  and 
lateral  sinuses.     These  veins  have  nu  valves,  and  their  walls  arc 
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yeiy  thin  and  without  muscular  fibre?.  The  deep  cerebral  veins,  or 
venm  Galeiii,  receive  the  blood  fioni  tho  lateral  vetitririps  and  from 
some  of  the  contral  arteries  siipplTiTit;  the  basal  ganglia,  T)i«y 
«nipty  into  the  straight  sinus. 

The  crrfhifd stnufL'S  are  fiftt^«?u  m  number.  The  important  ones 
am  ttie  supiTiur  anil  inferior  luiigitniliiialf  tlie  slraigbl,  tlit;  IjiliTitl, 
the  ocfipital,  the  cavernous,  and  the  superior  and  inferior  petrosal. 
Thoy  carry  bl(w>d  for  tlie  most  part  in  a  direttiuu  from  bi-fore  back- 
mn),  and  convey  it  eventually  to  the  inteinal  jiiHiilar. 

Must  of  the  blood  of  the  cnuvexity  and  luesial  surface  must  pass 
iuto  the  luiigitudinal  siuus,  Imt  there  is  a  slight  uounection  o£  some 
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Fni.  IRT.— fUtnwixo  Tna  IlBnuMu.u  CK,iJk  or  trk  Itiutv,  tiiuk  lutjinoiss  to  tub 
BLoab-VwtMiJi;  Atjto  Tn«  ButtTwrttctTLAii  FNi<i'itH»iii  oir  tbk  l>miu.i*i.  C^bijjh  uv  t>« 
I.1TXBA1.  VmTRiCLR  (U«rchl>.  j(,  E)iitb(<linl  i-L-Ibi  Iluiiiic  Uit««al  voQirlclu;  a,  (imcvaa  of 
Miuv;  6^»pld«rortimroi;Uacdl:  c,  Uood-iaBrL 

of  the  Teins  with  tlie  superior  petrosal  and  straight  sinuses.  Tlie 
aupehor  longitudinal  siuus  also  coiamnnicatea  slightly  with  veins  of 
the  Hcalpand  with  the  facial  vein.  Some  uf  the  blood  from  the 
mesial  surface  also  goes  to  the  TeiT)3  of  Galra. 

On  the  whole^  however,  the  system  of  tho  convex  and  mesial 
cerebral  surface  is  a  close  corpuiatiou,  the  blood  havin^f  to  y&s^  into 
tho  superior  longitudinal  sinus  and  tor<;ular  llero[>hili,  wheie  it 
meets  that  of  the  straight  and  oeeipital  sinuses,  and  Hows  forward 
through  the  lateral  sinunes  to  tho  internal  jugular.  The  eirculatioa 
of  the  basal  sui-face  is  less  isolated.  AU  the  bnsal  sinuses  com- 
munitjate  with  each  other  fi^cely,  and  there  are  sliKht  coiiinninioa- 
tioDs  between  the  veins  of  tbe  suaip  and  the  cavernous,  lateral,  und 
■nferior  petrosal  sinuses.  It  is  safe  to  tie  any  of  the  sinnsefi,  exi-ept 
the  lateral  and  the  posterior  part  of  the  longitudinal.  The  cere- 
bellar veins,  superior,  inferior,  and  lateral,  empty  into  the  straight, 
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the  lateral,  and  sui^erior  pertrosaJ  sinuses.  Nono  of  the  cerebral 
veins  Or  siuuses  have  valves. 

The  pressure  iti  the  iiitcroal  cai'otiil  arteries  in  about  150  mm.', 
that  ia  the  cerebral  slQuses  70  to  8U  our.  {Uerbardt),  and  that  in 
the  jugular  vnius  ia  ulmosc  uegative.  Iloch  arteri'Oti  and  veins  are 
more  delicate  than  the  extraneri'bral  veaselB. 

Kxftept  in  gray  matter,  the  brain  is  not  a  verj*  vascidar  organ, 
but  this  gray  tissue  i*aiik$  in  richness  of  blood  supj-'Iy  witli  the  lun};;^ 
and  liver.  The  amount  of  bluud  iu  ilie  brain  at  any  one  time  is 
oidy  about  one  to  two  ]ier  cent  of  the  total  blood  in  the  circulation, 
or  about  four  ouncm  (Kunkt^). 

The  diameter  of  the  common  carotids  is  6.7  mm.  (Thome), 
that  of  the  subcliviana  6.2  mra.,  that  of  the  internal  carotids  i 
taia.f  and  that  of  the  vertebrals  ii.55  mm.  (thrhiirdt).* 

THK    Ft.'>"CT10>'S    UK   TUB    UKAIK^ClCKKint-VL,     LoCAI^IZATJCIN.- — 

The  brain  is  the  seat  of  tunscioiis  intelligi-nce  aiul  mental  activitj". 
It  liaa  also  control  and  direction  of  voluntary  movements,  it  is  the 
Hcat  of  instinctive  acts,  and  it  regulates  in  a  measure  the  vasomotor, 
trophic,  and  swretory  mechanisms  of  the  body. 

Thf  J'rej'roiiial  LdU-s.  ^'VlkO  pteftontal  lobes,  or  that  part  of 
the  brain  ia  frosit  of  tli^  preeetitral  convolution,  are  concerned 
with  volition  and  the  powf^r  of  self-control,  roncentration  of  thought 
and  attention  (Feirier).  They  fonn  one  of  the  higher  or  associa- 
tion ci-ntreH.  Thu  [Kjoteriur  part  cuutaius  ceutrus  for  the  iiiove- 
nieuts  of  the  head  and  eyes.  Injories  in  this  part  of  the  brain 
produce  changes  of  character,  iudicated  by  peevishness  and  irrita- 
bility of  temper,  mental  enfeehlement,  lack  of  power  to  concentrate 
the  mind  or  to  c^tntrol  the  acts  or  i-mntluns. 

T/ie  Central  f,'(mvW«/io;w.^This  part  of  the  brain  is  called  the 
gungorr motor  area,  becausu  it  ia  cunuerued  lu  the  production  of  ner- 
vous impuliies  wbicli  t^ause  voluntary  motions  of  the  body.  Certain 
paits  of  thi.s  area  are  in  relation  with  certain  groups  of  voluntary 
muacleaou  the  op]VJsite  side  of  the  body.  These  areas  preside  not  so 
mut:li  ovt5r  single  miisid«s  aa  over  tUofic  gtoujia  of  nmsclea  which  act 
together  iu  producing  detinite  pmposeful  acts.  The  lower  part  of  the 
central  convolutions,  kuowit  as  the  central  operculum,  is  a  centre 
for  movements  of  the  larynx,  mouth,  tongue,  and  fajce.  Above  thi.i 
area  and  abnut  the  middle  third  of  the  central  convolntions  is  the 
lu^ntre  for  the  movement!!  of  the  ^iKinhler,  arm,  hand,  and  lingers. 
Still  farther  up,  near  the  longitudinal  fissure,  and  extending  over 
into  the  me»ial  surface  ami  Lack  iuto  the  au{)eriur  jiarietal  lobule,  is 
the  area  for  the  trunk,  hips,  legs,  feet,  and  toes.     The  base  of  the 

■J.  Oriditon  Rmwn  ^v<!H  tlic  liuit  twn  dinmetffs  2.8  trni  2.3  mm.  re 
spcctively. 
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first  and  soooiiil  froatal  couvulutiuns  is  tbe  t*eDti-e  for  movements  of 
the  heail  and  eyfs.  The  exact  iirrangemeut  ol'  tliest*  ceiiires,  wliitU 
have  beeu  tletcruiiiietl  by  t-x{M;riiiietit9  \ipvii  monkeys  and  other  lower 
animAls  as  well  as  by  clinical  anil  sur^^ical  observation  a  on  man,  is 
shown  bi  the  afK-ompanyiiig  Figs.  ISS,  IS9.  The  niotr)r  ari-;i  is  also 
the  <'<nitrp  for  the  cutancinis  Bensationsof  the  parts  correHponding  to 
the  niuseular  groups  whieh  it  supplLet),  bo  tbat  wbat  is  called  the 
motor  is  rwHlly  a  seneori-motor  area.  The  motor  area,  when  irri- 
tat«Uby  disease,  prodin-es  paiteathesiie  and  convulaive  movements 
in  the  groups  of  muscles  wKich  it  roprcaeuts.  Destruction  of  it 
causes  not  only  a  paralysis,  but  a  certain  amntniC  of  etitaneous 
anuisthesia. 

The  various  seiisori-motor  cenlrea  are  not  sharply  limited,  but 
lap  one  over  the  otlicr,  so  that  the  motor  area  for  the  forearm,  for 
example,  extends  over  w»mewhat  into  that  for  the  shoulder.  The 
forresponding  sensory  areas  are  more  di0use,  so  that  it  takes  a  much 
mure  extensive  destruction  uf  »  rertain  area  of  tlie  motor  uortej:  to 
produce  an  anaesthesia  of  the  arm  than  it  does  to  produce  a  paraiy- 
eis  of  tlie  arm. 

The  sensori-motor  area  including  some  adjacent  parte  is  ealled  by 
Fleehsig  the  "somatosphpre,"  bpcause  here  he  thinks  are  reisjived 
tbe  atfereut  impulses  of  geuei-al  (viflcevol)  as  well  as  special  tactile 
and  muscular  sensations  from  all  over  the  liody. 

Hiliiteral  RrprfscutatioH. — Those  muwles  of  the  two  sides  of  the 
body  which  net  together  have  a  double  rept-esentatinu  iu  the  brain. 
For  example,  each  group  of  muscles  ui^ed  in  inspiration  has  a  centre 
in  both  hemisphew*;  couseitupiitly,  when  one  centre  is  destroyed 
no  paralysis  results,  for  the  reuiton  that  the  other  centre  continues 
its  work.  Iu  the  aamo  way  some  of  the  muscles  of  the  face,  suck 
S8  those  for  closing  the  eyes,  have  a  double  ropresentatioti,  and  a 
lesioQ  destroying  the  centre  for  the  orbiculana  palpebrarum  on  one 
side  will  not  usually  cauR*  paralysis,  because  of  the  cuntiimed  action 
of  the  centre  of  the  other  side.  The  more  perfect  and  habitual  the 
aitjtociated  action  of  the  muscles  of  the  two  sides  of  the  body,  the 
more  completely  can  one  rentrr  do  the  noi-lt  of  \\a  assoi^iate.  The 
hnst  exajnples  of  the  muscles  having  tlie  double  representation  are 
the  orbiculariti  palpebrarum,  the  muscles  of  the  vocal  cords,  the 
muscles  concerned  in  dexlutitiun  and  in  respiration.  The  muscles 
of  the  viscera  and  blood-vessels  have  no  known  representation  in  the 
cortex  of  Uie  hmiiaii  brain. 

The  special  sensations  have  a  bilateral  repr^senlation  also;  hut 
the  more  s]ieei»lized  the  sense  the  lesti  caJi  one  hemisphere  take 
the  place  of  tbe  other. 
24 
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the  temporal  lolte.  Destruction  of  one  temporal  lube  causes  d«fliues9 
in  the  npiwiahe  cat.  Thi*  tleafness,  however,  is  not  complete  be- 
cause the  sense  u[  hearing  has  a.  \iil»tfi-al  representation;  eaoh  ear, 
iu  other  voids,  souds  fibres  to  the  temporal  lobes  of  each  side,  al- 
thou)!h  mure  fibrfa  cru»!i  t>ver  than  go  to  tlie  lobe  u£  the  currespond* 
iug  side.  The  consequence  is  that  the  loss  of  one  temporal  lobe  u 
in  a  meaauro  supplied  by  the  other  (WJj*  Aphasia). 

The  prhmirt/  c'tttrr,  far  ttmclt  in  in  the  olfa«lory  lobes.  The 
secondary  centre  is  probably  in  the  anterior  part  of  the  liinbir  lobe, 
the  uncus  and  in  part  of  the  hip|>oeaiiipal  eonvylutioii.  Whether 
the  tiat'ta  for  the  sense  of  amcU  are  connected  with  the  optic  thala- 
mus or  othfM'  ganglia  Is  ncil;  delinitely  known. 

The  primary  rentro  for  taste  \a  not  known,  but  aensationa  of 
taste  may  cunueot  with  the  op  tie  thalauiii»  before  parsing  into  th« 
secondary  eentre,  which  is  in  the  hippocampal  convolution. 

Cf Hires  fur  Memories. — There  are  pertain  classes  of  sensations 
and  perieplions,  simple  in  characiter  and  frfrpicntly  repeated,  ho 
that  they  finally  get  to  be  used  almost  automatiejilly  in  their  work. 
These  impressions  relate  to  tho  use  of  the  musrU-s  iu  speech,  in 
writing,  juid  in  gesture  language  ^  aUo  to  other  frequently  repeated 
purposeful  movements  of  the  limbs.  The  muscular  movements  in 
writing  and  speaking  are  so  often  repeated  that  certain  areas  iu  tlio 
cortex  art!  Ht^t  apart  for  the  momorii>8  of  these  prueeasea,  memoiy 
being  simply  a  revival  of  previously  registered  impressions.  The 
visual  sensations  and  the  ideas  elaborated  from  them,  which  are 
frequently  repeated  in  learning  to  read,  have  al.HO  a  centre  which  is 
set  apart  for  Uiem.  Tliis  forms  !i  centre  fur  the  visual  nieraoriea  of 
language.  In  the  same  way  there  aro  auOitory  sensations  aiUl  ideas 
elaborated  and  so  frerjuwitly  repeated  as  tube  used  automatically  in 
acquiring  language.  These  are  stored  up  as  auditciry  memories. 
We  liave  what  n;ay  be  called  motor  memories  connected  with  speech 
and  gesture.  Tlieae  8|>nciat  nieniories  have  hcen  fimnd  to  have  a 
certain  localization  in  the  bruin.  The  ci>ntre  for  the  nieniorif^i  of 
the  articular  movements  of  speech  is  in  the  posterior  |«irt  of  the 
third  left  frontal  convolution;  tho  centre  for  the  imnnories  of  the 
inovenieiita  of  writing  la  nut  perfectly  well  known,  but  is  thought 
to  be  at  the  posterior  part  of  the  second  left  frontal  convolution. 
The  centre  for  the  memories  of  gesture  language  is  unknown.  The 
centre  for  the  memories  of  ordinary  co-ordinate  movementa  is  prob- 
ably in  the  inferior  parietal  lobule.  The  eentre  for  the  visual 
menmries  of  written  language  is  in  tho  angular  gyms,  extending 
backward  from  there  into  the  occipital  lobe.  The  centre  for  the 
auditory  memories  of  sijokcn  language  is  in  the  posterior  jiartof  the 


ASATOMT    ANb    I'HYSIOLOOV    OF  THE   tiHAIX. 


first  and  the  oorrosponding  nppcr  part  of  the  serond  temporal  con- 
volution. Ill  right'han<k<l  pfuple  all  the  ijiemoiy  centres  are  in  the 
left  cerebral  hemisphere ;  iu  left-handed  jjeople  they  are  in  tho  right 
hemisphere.  The  destruction  of  these  memory  centres  produces 
(liffert'Ut  forms  of  aphasia,  as  will  be  described,  later.  Iu  addition 
to  th.^t,  diftturbantea  in  these  ceutrea  are  produtfcd  by  Ipsiona  which 
cut  olf  the  assoitiating  fibres  mniiei-r.ing  these  centres  with  each 
ether  or  with  motor  or  sensory  centres  j>poper. 

T/ie  Centrum  Ovuh,  Corpus  Caf/"sui/i,  avd  thm  At'sociativt!  J^'iine- 
tions  tij  the  Jtitiin. — The  diffei^ut  parts  and  centres  of  the  hrain  are 
connected  together  by  the  associating  tracts  and  with  lower  leveb 
by  the  projection  fibres.  The  simpler  and  less  developed  renti-csof 
th«  two  lialves  of  llie  brain  uro  elosely  conneeU-il  by  fibrca  that  nin 
chietiy  in  the  corpus  callotiiiiu.  The  more  highly  B])ecialized  and 
less  simple  in  funL-tion  a.  centre,  the  less  close  is  its  commiuhural 
conne^-tion  and  the  more  independent  is  ono  half  of  the  brain  from 
the  other.  Thus  the  centrps  for  the  movements  of  the  thorax  in 
respiration  are  closely  bound  with  euch  other;  tliosu  for  the  pur- 
poseful movements  of  the  liamls  less  soj  those  for  receiving  visual 
impressions  are  almost  independent;  and  the  cenires  for  the  mem- 
ories, which  are  still  more  highly  specialised,  are  prat-tieally  en- 
tirely independent.  Wo  infer  that  tJie  higher  mental  functions, 
therefore,  work  either  in  one  cerebral  hemisphere  or  in  the  other, 
and  that  the  two  halves  of  the  brain  do  nut  co*operate  with  each 
other  in  mnoh  of  the  higher  intellectunl  work. 

The  corpus  callosum  ig  the  great  commissural  tract  connecting 
the  two  cerebral  heraisphen's  and  their  respective  centres.  Tho 
anterior  eammissnre  dues  somu  of  the  sanm  work,  U'iiig  morn 
specially  connected  with  the  fimction  of  olfaction.  The  posterior 
cummiseure  has  comparatively  few  bilateral  connecting  fibres,  its 
function  being  more  Ni  innnect  tho  thalamus  with  the  cranial  nerve 
nuclei  and  other  centres  below. 

Th«  Corpva  Striatum. — This  ganglion  is  in  close  relation  with 
the  cereliellum  and  with  nuclei  in  the  pons.  It  is  also  in  connection 
irith  fibres  that  ccinie  up  from  the  muscle-sense  tract,  in  the  spiim! 
cord.  Its  functions  are  therefoiv  probably  connected  with  securing 
co-»rdinnto  and  ]iurjH>Heful  movements.  Pestmctiou,  however,  of 
this  ganglion  in  the  himuin  brain  jtrotlneea  no  definite  symptoms, 
and  hical  lesionii  )if  it  cannot  be  diagnosticated-  It  is  therefore 
called  clinically  a  tuteiii  r<tjit»i. 

Tht  Tfinfitmtis  Optlrua. — The  thaltunns  is  in  relation  by  its  pro- 
jection fibres  with  the  frontal,  parietal,  occipital,  and  temporal 
cortex.     The  Sbres  that  go  to  the  occipital   cortex  are  ccmnected 
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with  the  optio  tract,  and  have  t«  ilo  with  the  function  n£  vision. 
']''h'e  fibres  that  go  to  the  temporal  IcLe  are  conDPcted  with  the  audi- 
tory trat^t,  iinil  Jiiivn  ti)  ilo  witli  tho  f\uielit)U  of  hearing.  Tliu  optic 
tfaalaiiiL  sceiu  to  have  some  velation  to  the  exprtfgston  of  emotious. 
In  cenbml  ^MU'atyses  iii  whioh  they  are  itiToWt^l  tlic  pntieiit  cannot 
invohiiitaiily  pxpnrss  joy,  giief,  c-tc  Lesious  of  the  posterior  part 
of  the  thalamuft  will  pn»iiurB  partial  blimlriesB.  Other  than,  tliis, 
lesioiiH  of  tho  optio  thalamus  produce  no  definite  symptoms  whic*h 
enable  ur  to  uiuke  a  lui^'al  diagnosis.  ]>tstiirliancet)  of  hearing  have 
not  ceitainlj*  bffn  trtueil  tit  Wsioris  in  tit*  thalamus.  It  is  probably 
a  primary  centre  for  sensations  of  touch,  nuiscular  sense,  and  per- 
ha|>s  for  unif^ll  anil  ta^ti-,  but  no  deSutte  ffictti  in  hnniati  pathology 
have  as  yet  satisfactorily  proved  this.  Lesiuns  of  the  thalamus 
sunietimetj  produce  various  forms  of  mobile  spasm,  hut  theiM  are 
generally  attrlbotetl  to  irritation  of  the  tibrea  of  tho  internal  cap- 
sule, which  go  rloee  to  it.  Hence,  aside  from  distil rKinces  of  vision, 
the  optio  thalamus  also  must  be  (^oosidered  ellnie-ally  a  latent 
region. 

Tfie  Coi'pora  Quadrigemiun. — The  anterior  tubercles  of  tho  cor- 
pora quadrigemina,  together  witJi  the  external  giMiicuIat«  b<)di»'8, 
form  part,  of  tho  primary  centi-e»  of  vision.  Tho  anterior  tnhen-les, 
however,  have  to  do  chiefly  with  reflex  movements  of  the  pupil 
and  the  ciliary  miisdes.  The  posterior  tubercli*8  of  the  (lorpora 
quadrigemina  and  the  internal  geniculate  body  are  connected  with 
thft  auditnrr  nerve,  and  have  to  do  with  rpflex  movement'i  associated 
with  hearing  and  spaee  sensations.  They  also  appear  to  rcceiTe 
some  fibres  from  the  cerebellum;  their  injury  or  disease  pro<]ucea 
some  diaturbaoees  in  equitibrinm  and  possibly  in  hearing.  Owing 
to  tlie  fact  that  llie  nm-Iei  ot  the  third  nerves  and  tho  red  nuclei  lie 
beneath  the  cor|Kira  qu.'uirigeinina,  lesions  of  these  latter  prtHhice 
irritations  and  paralyses  of  the  third  nerve,  disturbances  in  equilib- 
rium, and  forced  movements.  Lesions  in  tliisneighborhoiKl  sonie- 
timt^s  cause  soumuleut  and  stu])0jvu8  stales. 

The  yul  nwii'i  are  connt'i-tifd  with  the  anterior  cerebellar 
peduncles  on  the  one  hand  and  with  the  lenticular  nucleus  and  optic 
rhalairnis  on  tlu^  other,  and  are  eoitcerned  in  Hiv.uring  equilibrium 
aud  the  adjuBtment  of  the  body  in  spuce. 

Ths  Cvreiteflum, — The  cerebellum  is  connected  with  the  pons, 
the  4-t>rebrum,  and  spinal  cord.  It  sends  impidiies  down  into  the 
anteift-lateral  columns  of  the  cord,  and  through  the  anterior 
peduncles  to  tho  red  nuclei,  the  thalamus,  corpora  striata,  and  the 
central  convolutions.  It  retieives  impiilses  from  the  cortex  of  the 
frontal  lobea,  which  go  down  into  the  pons,  coiiuect  with  nuclei 
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Qiere,  and  tlteuc-e  ymma  up  into  its  heiiiisjiliereii  (mdirect  motor 
tMCt).  H  also  rereive^  impulses  from  thn  spinal  coi-d,  through  its 
peduncles,  which  go  on  to  the  thaliLini  and  brain  ixjrtex  (indirect 
ticn»ory  tra<;t).  There  is  therefore  a  iiervuus  circuit  between  the 
ceretituiti.  brain  axis,  cerebellum,  and  ttpiniU  cord.  The  cerebelkini 
has  tliuii  the  fuuctiou  uf  securinK  the  higher  automatic  and  pyeulio- 
refiex  niDvemetibi,  anil  through  its  further  relations  with  tlie  sjiace- 
sense  nerve  (eighth)  nf  enabling  us  to  k<>pp  our  equilibrium  and 
maintiiin  our  relations  in  apacR.  The  vermis  or  median  lolw  is  the 
part  wliich  iu  niun  t.s  most  important  in  doing  this  work.  Lesions 
of  the  lateral  Itdjes  or  hemispheres  produce  few  direct  symptoms, 
and  they  are  called  latent  regions.  Injuries  of  the  median  lobe, 
however,  produce  dinlurbances  in  equilil)riiim,  forced  movements, 
and  a  peculiar  fomi  of  in i>o-onli nation  In  gait  which  is  known  ns 
cerebellar  ataxia.  Lesions  of  the  middle  peduncles  produce  forced 
movements  also,  the  forced  inoveraenta  being  either  towaj'd  or  away 
fr^mi  the  %H\e  vf  the  lesion,  according;  as  it  is  an  irritating  one  or  a 
destnictivo  one. 

The  jifms  Vaivfit  contains  some  of  the  vTAuial  nerve  nuclei  and 
collcctious  of  nerve  cells  which  aie  connected  with  fibres  from  the 
oerebral  cortex  ou  the  one  hand  and  the  rerebellniu  on  thi*  other. 
It  also  contains  the  long  tracts  of  nerv«  fibres  that  pass  from  the 
cerebnim  down  through  into  the  m«^lulla  and  spinal  c-ord  and  trans* 
verse  tracts  of  ftbrea  which  cotuiect  the  two  hemispheres  of  the  cere- 
bellum. l.«?i'>tiB  in  it  cause  disturkuicfs  in  function  of  the  cranial 
nerves  and  of  the  motor,  sensory,  and  rommiasural  tmrts. 

Tlte  vfvilttUa  (Momjuta  contains  centres  of  the  cranial  nerves, 
and  in  it  also  are  various  reflex  and  automatic  centres  eiintrolling 
and  regulating  the  vationiotor  system,  respiratory  and  cardiac  rhythm, 
visceral  niovenieiitji  and  setTetiou. 

The  oHi'tinf  /"x/iW  are  couneHeil  ivitU  the  (*crebelluro,  basal 
ganglia,  and  with  the  spinal  cord.  When  injured,  disturbances  of 
equilibrium  and  co-ordination  occur. 

The  L'iftni  Jinjl'ms  uf  the  ISra'ni. — There  are  certain  parts  of 
the  cerebral  <-ortex  destruotiun  of  which  »u»l  irriU'ition  uf  whieh  pro- 
duce no  special  and  distinctive  phenomena  in  man.  These  are  the 
greater  part  of  tlio  tfni[M)ra!  lolie  of  the  right  wide  ami  a  portion  of 
tlie  temporal  lobe  on  the  left  side.  A  part  of  the  inferior  parietal 
lobule  also  may  be  te^urded  as  a  latent  I'egion.  The  frontal  lobe 
we  have  already  spoken  of  as  being  conL'Crned  with  certain  mental 
functions,  but  lesiiuis  here  often  pi-oduce  no  symptoms,  ;tiid  may  bo 
to  a  certain  extent  regarded  as  latent.  These  latent  regions  are 
CAlled  by  Ftechaig  the  higher  or  associative  centres.     The  corpora 
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striata,  ui}ltc  tliahuui,  portious  of  the  ccatrutit  ovale,  aiid  the  two 
lateral  hemiapbereii  of  the  ceivbellum  ure  lut«nt  ^rttas. 

Rrain'  Wkioht. — The  average  weight  uf  tlie  male  hrain  is 
1,3.W  gin. ;  that  of  the  female,  ^,'JSri  gm.  Thi^  weight  varies  with 
ag«,  sM,  race,  and  intclligenf*-,  and  with  a  luiinhpi-  of  other  fafltors. 
The  average  WL'ight  of  the  br;iiu  at  hirth  is  3'JT.H  gm. ;  lUe  hraiu 
grows  rapidly  luitil  the  age  of  four,  then  more  slutrly  until  the  age 
of  soveii,  tlieii  very  slowly  iiji  to  tho  age  of  sixteen  to  twenty.  At 
about  the  age  of  fr)rty-(ivi*  in  man  and  fifty  in  woman  it  begins  to 
lose  weight  slowly,  and  at  the  age  of  eightj*  or  over  it  has  lost  about 
12(J  gm.  (4  oz).  The  bruin  of  man  weighs  ab«)]ut«ly  about  nine 
per  eeut  uior«?  than  tliat  of  wonuui.  Kelatively  t<»  the  boily  weight, 
the  hraiu  weight  of  man  in  alx>ut  -  per  i-unti  that  of  woman  a  very 
little  less.     The  sexual  difference  is  extremely  suialU* 

The  hraiii  wrighs  more  in  tho  eivilized  rsu-esj  and  more  in  eer- 
tain  of  the  civilizeil  nw^es  than  others;  the  brains  of  English,  Ger- 
man, and  Sootoh  weigh  more  than  thosi;  of  B'rench.  Italian,  and 
Kussiau.  Some  of  the  African  and  Austtaliaa  tribes  have  the 
KiualleKt  brain,  tho  average  negro  hruin  weighing  1,'JsrO  gm.  When 
a  lirain  weighs  kss  thau  1,130  gm.  in  man  or  01)0  gm.  In  woman,  it 
is  ealled  a  miiTooephaliL-  hrain;  if  tho  weight  is  above  l,4ftO  gm.  in 
nan  or  1,34.5  gm.  in  woman,  it  is  called  n  niegalocephalic  brain. 

Kraiu  weight  Jias  a  certain  relalitm  to  intt^lligence,  which  is  not, 
however,  an  absolute  one.  Among  a  hiuidied  men  of  more  than 
average  iutelligenec,  ibe  ]iereentage  uf  largo  brains  would  be  about 
L'."i,  whereas  the  jwrcenbige  of  large  brains  among  pei-sons  of  onii- 
mirj-  or  low  iiitelligenee  wuuUt  be  not  more  tha:i  4  or  «.  In  estimat- 
ing the  importance  of  hrain  weight,  one  mnst  consider  tlie  height, 
the  weight  or  volume  of  body,  museular  maas,  and  HUpertieial  area; 
these  are  called  the  soiuatie  factors.  The  following  formula  has 
been  devised  by  Snoll  for  eBtimatiug  the  mental  power  of  different 
animals - 

H 


P  = 


1K^ 


In  this  formula  V  represents  the  psychical  faetor  or  the  amount 
of  intelligence,  H  the  brain  weight  K  the  body  weight,  S  the 
Wmatio  factor.  Tho  flomatic  factor  has  been  estimate  to  bt-  for 
mammals  about  O.CiWIi.  Applying  this  fm-nmla,  we  find  that,  ex* 
pressed  relatively,  tlio  inteUigeuce  of  man  equals  O.ST;  woman, 
0.8)i;  the  ape,  0.42;  the  rabbit,  0.59;  the  birds  from  O.Km  to  0.09. 

The  relative  weight  of  diffei-ent  parts  of  the  brain  is  about  as 
follows;  frontal  lobes,  2S  per  cent;  parietal  lohen,  36  [ler  cent; 
occipital,  JO  per  cent;  leinporal,  l.'i  [>er  cent;  lobus  caudicus  or 
island  of  Reil.  1>  per  eent;  pons,  11  per  cent.  The  cerebellum 
weighs  about  one-eighth  as  mm-h  as  tho  cerebrum.  The  proportiou 
of  the  gray  to  the  white  matter  in  wlults  is  60  to  40  (Vierordt). 

*J.  C.  Brown  liiids  Uiat.  sflcr  uiukiug  all  nlluwasced,  wouuio's  t>rKiti 
weighs  about  odc  nunce  less  ttian  man's. 
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The  depth  of  the  pi-iniary  li&Burea  is  uot  quite  an  iucli  (20  to  S3 
mm.). 

There  are  from  one  thousand  two  hundrt'ii  to  two  tbousanil  million 
cells  in  the  eort-hnmi,  ami  about  ten  million  largft  ct'llg  in  the  cere- 
bellum (Meyuert). 

About  one  milliou  oells  to  a  aq^uaie  oeuttmetre  is  the  estimate 
ofEugel. 

PttEHMKVtXO    XyV    CUTTIXti   THE    BkAI.V. 

Tho  brain  abouM  bo  pUeed  in  a  gallon  uf  a  2^-[)er'oent  solution 
of  bivbromatenf  potassiitu.  This  must  be  changed  daUy  for  a  week, 
then  twieo  weekly  for  a  fortnight;  then  it  should  remain  iu  the 
5t>lutinu  for  three  oi'  four  months,  a  few  crystals  of  thymol  being 
added.  Aftvr  abouL  three  montbii.  place  the  brain  iii  95-per'cetit 
alcohol.     In  a.  few  days  it  will  be  ready  for  cutting. 

In  rutting  tJm  fresh  or  preserved  brain  for  thu  purjHJse  of  locat- 
ing gi'oss  lesions,  remove  the  pons,  medulla,  and  cerebellnm,  place 
the  brain  on  its  base,  SLud  make  sections  in  accordance  with  the 
directions  (Fig.  lilO).  The  seetioual  views  exposed  are  shown  in 
the  following  series  of  cuts,  which  are  based  upon  those  of  £xuer. 
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Tin.  190.— AioirciM  TVS  Podxn  tr  vwcn  nm  Skottimo  asi  Ham.  «>  6.  Borlsontftl 
Uiw  f ram  tMU*  <:t  (moEal  to  Iuuh>  i>(  mvljilul  lolm;  ^.  n>rtlckl  HvUan  l)irotg;li  mhldleat 
tblrd  (ronuliujiiixilutloii;  B.  lliTmigli  "i^-rruUtrrv,  u;  C,  tJir'"ij(ti  Mii[«rlor  pr».iuitr«l  and 
lowvr  end  of  HoIaikIIc  flnun*:  l>,  IhnmBli  rr  nnit  ikmupiIit  rml  uf  SiiWinn  flMim^;  K, 
ihroavh  «D|iilBr  K^nu  sod  anh-rlor ocoli>li«l  flwun>;  f.  thmush  pmrtrio-occlpltBl  nwur*^ 
a  diould  be  about  hAlf-war  b«t«Mn  A  ud  C  ,*  E  luUf.wftT  Lwtwwu  l>  wul  /*.    fStM  71g« 
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QsxiCRAL  Symptoms. 

It  will  add  to  tho  intelligibility  of  descriptioQs  of  lirain  diseaaeft 
anil  their  b^iupUMus  if  oue  first  wakes  himself  familiikr  with  certain 
general  symptoms  that  underlie  iiiore  or  \em  nearly  all  organic  dis- 
orders of  this  organ.  Symptoms  duo  to  diaVaae  of  the  brain  may  be 
placed  in  four  elasHos:  first,  gt^neral  Bymptoins  of  brain  irritation; 
second,  genera)  symptoms  of  bi-nin  presssure;  third,  symptoms  of 
focal  irritation  or  destruction;  and,  lust,  those  due  directly  to  the 
pathological  process  itself. 

The  symptoms  of  brain  irritation  are  h*^aflacbe,  vertigo,  vomit- 
ing, photophobii),  mental  irritability,  insomnia,  peculiar  feelings  of 
fulness  aud  pressuie  about  tho  hcail,  noises  in  the  e.irs  or  in  tlie 
head,  t^udemess  about  ttie  et-alp,  and  in  severe  cases  convulsive 
sj-niptoms  and  delirium. 

The  symptoms  of  braiu  eompressinn  are  beadaebe,  vomiting, 
ment^il  hebetude  ur  duhic-sii,  perhaps  souio  form  of  jjuralysis,  eou* 
tracted  pupils,  and  eventually  coma.  With  this  there  are  often 
cou9ti]iation  and  retracted  aViomen. 

Tho  symptoms  of  brain  irritation  are  often,  perhaps  usually,  as- 
sociated with  a  hypenemia.  The  Rymptoms  of  lirain  compression 
may  be  assot-iated  with  antcmia  O"  UL'denia,  and  often  in  states  of 
uialnutritiou  in  which  the  Luaiu  is  im(juverished  Uie  symptoms  re- 
semble much  thc>s«  of  compression.  I'rossurer  symptoms  and  irrita- 
tion symptoms  often  lap  one  into  tho  other  and  they  cannot  always 
be  sharply  distinguished. 

Focal  symptoms  depend  almost  entirely  upon  the  Im-utiun  of  the 
particular  lesion.  If  it  is  in  a  motoi'area,  ffK'al  symptoms  of  irrita- 
tion would  be  spasmodic  phenomena,  such  as  convulsions.  If  the 
Irsinn  wem  (Ie»iructive,  the  s^'mptoms  would  be  those  of  paralysis 
or  aiia-'sthesia. 

Tho  symiitoiuH  due  direetly  to  tlie  jmthological  process  itself  may 
be  very  slight.  Thus  in  case  of  a  tumor  of  the  brain  the  symptoms 
are  mainly  caused  by  pressure,  irritation,  andloc.il  disturbance  of  c*?r- 
tatn  special  parts  of  the  brain.     In  suppuration,  however,  the  proo- 
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ess  itself  may  produce  generaJ  symptoms  aurh  as  ace  associated 
usually  with  sepsis — chills,  irtegiilar  fever,  mental  hebetmle,  pros- 
tration, t'Uiat'mtiou,  anJ  sweats. 

Among  tliB  symptoms  prrxlurtid  by  fw-al  leFiotis  thet-y  are  a  few 
wliieh  deserve  some  preliminary  geueial  study,  because  they  may  be 
caused  by  lesioas  of  very  differuut  kinds  and  occur  t'oiiscqueutly  in 
verv  different  forms  of  ttiseases.  Those  avTiiptoiiiB  which  we  wish, 
particularly  to  study  here  arc  houiiplegia  and  iiphiisia.  These 
rcpreseni  Die  two  ^rPtit  dnniiuiiting  Hyin])t4>mH  pertaining  un  the  cme 
hand  to  motor  disturbiuice  aud  on  the  other  hand  to  aeasori- motor 
diiiturliaiice. 

I/emi/>leffiu. — Hemipl(>gia  is  a  paralysis  of  one  half  of  tlie  body 
involving  the  side  opposite  the  lesion.  The  face,  arm,  and  )eg  are 
usually  all  pnrnlyzedi  the  arm  most.,  the  leg  next,  the  fane  leasL 
Hemiplegia  way  be  either  aeute  in  (mset  or  slow  aud  progressive. 
Aoute  hpiniplegia  in  the  result  usually  of  hemorrhages  and  softMt- 
ingg  of  the  hrain,  more  rarely  of  ioflammationa  aud  injuries.  Pro- 
grewiive  Ix^tniplcgia  brgins  gradually,  as  its  name  implie.s,  and  slowly 
increases  until  the  height  of  the  diseiise  is  reuohed.  It  is  usually 
caused  by  tumors  growing  iu  one  side  of  the  biaiti,  but  it  may  lie 
caused  byaidowly  developing  patch  of  st-lerosis,  which  sclerosis  may 
be  in  turn  only  a  pai-t  of  a  nmUipIe  sclerosis.  Further  description 
of  the  pecnliaritiea  of  hemiplegia  will  l)e  given  under  the  head  of 
SpF^(;i«l  OiftouHes  of  the  Hrain. 

v<;^/r(t*m.— Aphasia  is  a  disorder  of  the  faeolty  of  Ungui^;  aud 
it  has  a  number  of  varitfties,  in  accordance  with  the  particular  part 
of  the  brain  involvpd  and  the  particular  portion  of  th«  mechanism 
of  tJiia  faculty  that  is  destroyed.  IJy  the  fa*-ulty  of  language  we 
inchido  the  proccfli^es  fey  which  we  hoar,  see,  aud  at  the  same  time 
ai^reciatu  the  m<>aning  of  symlKils.  It  includes  also  the  faculty  of 
expressing  to  others  by  voice,  writing,  or  gesture  o(ir  ideas.  It  has 
tiiepeforo  a  receptive  side  and  au  emissive  aide.  We  may  have 
lesions  in  the  brain  which  destroy  tliat  ]Kirt  of  the  language  faculty 
concerned  in  our  ixjwer  of  Beeiug  and  understondiug  written  wonla 
or  the  gcijiuru  hiuguage.  In  reading  understand iugly  one  savh 
certain  words;  these  words  revive  cei-tain  visual  memories  con- 
nected with  past  perceptions.  Thus  one  sees  the  word  "book;" 
this  suggests  to  him  past  memories  of  form,  color,  tactile  and  other 
sensatioas  associated  with  the  pjuit  perceptions  of  brjoks.  There 
is  a  certain  ceutre  in  the  braiu  where  these  visual  uiemories 
for  letters  and  words  are  located.  When  this  centre  is  destroyed 
the  memories  ai*e  deatroyi'd  and  the  word  "  book"  or  any  other 
written  word  conveys  no  meaning.     The  patient  can  spell  out  the 
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Ipttcre,  he  can  Bee  the  letters,  but  he  cannot  rwad  auy  more  than 
if  he  hail  never  been  tauglit.  Tho  iionditioii  is  kitowu  as  itlaria  or 
iconi  iifiniiHffs.  Agaiu  a  person  may  huve  learned  to  aseociate 
certain  gestures  with  detinite  ideas,  as  the  motion  of  carrying  a  glass 
to  the  month  with  that  u^  drinking,  or  thc>  motions  of  using  a  knife 
and  fork  with  that  of  eating,  or  tho  inotiona  of  the  deaf-anil-dnmb 
allihahet  with  certain  words  and  ideas.  These  memories  cf  gc&Luro 
language  are  located  in  certain  regions,  and  when  tliey  are  destroyed 
the  patient  is  no  longer  able  to  understand  gestures  or  the  bigu  lan- 
l^nage.  This  o(»iditioa  is  known  m  sign  blindness.  When  a  person 
is  not  able  to  nnderstand  tho  signiticancfl  or  uaea  of  things  about 
him,  ]io  has  ti/trttj'ui.  Apraxia,  sign  bliiidiifiiH,  and  alexia  al!  (x>nio 
under  the  general  heatl  o£  mhid  t^lndness,  because,  though  the 
patient  c;ui  see,  he  doiis  not  understand  what  he  seei!.  A  person 
heard  certain  words,  as,  for  example,  tho  word  *'  knife."  This  con- 
veys to  him  a  rertaiu  iilea.  of  the  form,  ciilnr,  and  othi^r  ]inipprtie« 
associated  with  kuife.  The  memorictt  associated  with  the  auditory 
|ien!«ption  of  different  words  are  stored  up  in  a  certain  locality 
which  is  the  centre  for  auditory  memories.  When  this  centre  is 
destroyed  the  pcr«oti  liears  sj^oken  woriU,  but  thi*y  coiivey  to  hiin 
no  meaning.  All  that  is  ssiLl  to  him  simnds  a.s  if  it  were  in  a  for- 
eign language:  lie  hears,  but  he  does  not  understsind.*  This  condi- 
tion is  known  as  vjni  Jra/nrim,  So  much  lor  tho  receptive  or  sen- 
sory side  of  language. 

lu  communicating  our  ideas,  wo  ap<'ftk.  writp,  and  make  ges- 
tures. Id  speaking  we  make  use  of  the  organs  of  articulation,  and 
this  use  involves  the  line  adjuhtmuut  nf  a  rlelicate  muscular  ap]ja- 
ratus.  In  the  act  of  expressing  ideas  we  have  lo  bring  into  play 
the  memories  of  the  |iast  muscular  movements  of  this  utticulatory 
methanism.  These  movements  wore  loarncil  by  a  slow  and  jminful 
pnjcess  during  infancy.  After  the  jiower  of  speech  is  acquired,  the 
moctmnism  works  readily  and  almost  antoraatically,  bccjiuse  we  only 
have  to  send  a  stimulus  to  the  centre  which  presides  ovi-r  tho  stored- 
up  mciiiories  of  the  impulses  to  innervate  properly  the  mechanism 
of  spci-ch.  Tliere  is,  therefore,  a  centre  for  the  memories  of  the 
niovi-meuts  of  artii-uhition— ft  ecntrn  which  is  of  course  closely  con- 
nected with  the  motor  areas  that  directly  innervate  the  lar^iix, 
pharynx,  and  oral  and  facial  muKclva.  Wlieu  a  lesiuu  destroys  this 
centre  lor  epeech  memories,  a  persou  is  unable  to  reproduce  the 
words  necessary  for  expressing  an  idea;  for  example,  he  seea  a 
knife,  he  knows  what  it  is.  but  the  memory  of  the  morions  ncces- 
sarj'  to  express  the  word  "knife"  is  gone.  To  him  it  seems  that 
th«  name  is  gone,  and  that  is  the  common  way  of  expressing  it. 
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He  cannot  say  the  word  *'  knife."  The  patient  may  wish  to  express 
die  ide*  of  pain.  He  feels  the  pain,  ha  knuws  tliat  ha  lias  i«un, 
bill  ho  cannot  revive  those  motor  inemoLies  wLiuh  are  concerDeiL  ia 
expressing  the  wovd  "jwiin;"  he  vauuut  tell,  therefore,  iu  words 
what  ifl  the  matter  with  him.  When  a  pt^rson  is  thus  troublwl,  ho 
is  said  to  have  a  form  of  motor  aphiLsiu  for  which  the  particular 
name  {^iven  is  aji/irmia.  In  the  aatiiP  way  there  is  a  centre  for  die 
memories  of  the  muscular  movements  concerned  in  writing;  and 
when  a  lesion  destroys  this  centre  the  patient  is  unable  to  write, 
though  he  may  he  able  to  spfak.  This  comJitioii  is  called  a<jraphia. 
There  is  a  centre,  less  well  defined,  for  the  memories  of  the  move- 
ments useU  in  gesture  language,  and  when  this  is  destroyed  the 
|)ersoD  is  umible  to  express  his  ideas  by  gesture  or  sign  laugu^je. 
This  coiidition  is  knuwn  as  aniimiu.  Tn  some  cases,  patients  are 
able  to  speak  and  write,  but  they  skip  words,  repeat  often,  and  talk 
oonfiiaedly.  Thni-e  is  here  a  lesion  of  tho  tracta  HHK<viating  the  lan- 
guage centres,  and  the  condition  is  called  eimduetiun  uiihasiuj  while 
to  his  stumbling  Kpii^ch  the  tetm  poraphttsiti,  is  given. 

Iu  attempting  to  classify  these  various  aphasio  ooadiUona  we 
group  together  as  much  as  possible  those  symptoms  which  we  know 
are  related  to  rather  definite  areas  of  the  brain.  The  divisions  are 
based  on  symptoms,  yet  each  symptuni  group  lias  an  anatomical  seat 
which  iu  many  cases  can  be  exactly  determined. 

The  followiug  are  the  principal  forms  of  apliaaia: 

Auditury  npliasla. 

Motor  aphasia.  jUP^-i 

ViBiml  ajiIiBsia. 
C<jmli]ctiuti  iipliitsla. 
HUu]  ii|)lmsla. 

Each  of  these  forms  has  certtiin  subdivisions  of  which  theaualy* 
MS  and  recognition  are  matters  of  great  interest,  but  I  shall  only 
suggest  the  lines  along  which  such  investigationa  are  pursued.  The 
excessive  use  of  diagrams  ha»  titled  up  literature  with  exceptjonal 
cases  and  i:ii]iaired  the  clearness  and  sense  of  proportion  with 
which  the  clinical  pictiires  of  aphasia  should  be  presented.  Ko 
donbt,  however,  the  nltiraat,e  result  will  be  useful. 

In  the  examination  of  a  case  of  aphasia,  the  following  twelve 
questions  should  always  lie  ]nit  to  tlie  patieut: 

1.  Can  he  hear  sounds? 

2.  Can  he  hear  spoken  words? 

3.  Can  he  understand  the  words  spoken? 

4.  Can  be  see  objects? 
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6.  Can  he  see  words  written  or  priuCed,  and  read  them  sileuU^? 

6.  Can  he  under»taud  written  or  printed  words,  {.«.,  caa  heread 
intelligently? 

7.  Can  lie  speak  vuhinUrily? 

8.  Can  be  repeat  words? 

9.  Can  he  ruad  aloud? 

10.  Can  he  ■write  voluntarily? 

11.  Can  he  write  to  dictaaon? 

12.  Can  he  copy  ? 

In  atntitorif  ajiAtwa,  the  principal  Bymptom  is  that  the  piitient 
h&3  word  deafni>ss.  Ho  is  unable  to  luidt^rstand  spoken  hut^jiia^'e, 
though  he  hears  the  Bounds  aud  ia  not  at  nil  denf.  The  lesion  is  in 
the  first  aud  second  temporal  convolutions  of  tlie  left  hemisphere. 
Wlifn  the  lesiuu  in  extensive,  the  patient  hiin  many  otlier  aphasio 
symptoms,  bei-aiise  all  8pect:h  centres  are  idosely  united  functiuimlly. 
Visual,  auditoiT,  and  articulatory  memories  are  brought  into  play 
together,  aiirl  form  a  kind  of  internal  Inti^iage  circuit  around  wliich 
the  nerve  impulses  play  in  tlie  prwliictiun  of  H[>eeeh.  If  now  a  pa- 
tient lias  an  auditory  aphakia  with  deep  aud  extensive  injury  of  the 
temporal  lobe,  it  will  be  found  that  he  csinnot  understand  spoken 
wordM,  neither  can  he  read  intelligently.  He  cannot  repeat  words 
or  rend  aluiid,  and  ho  cannot  write  to  dilatation,  nor  copy.  He  can 
speak  voluntarily,  however,  but  hf^  skips  words  and  is  para])ha£ic. 
This  form  is  called  cortical  sensory  aphasia  (Wernicke).  If  the 
lesion  is  smaller,  or  if  thi<  catie  improves  aud  the  injured  tissue  to 
some  extent  heals,  it  will  he  found  that  the  patient  still  has  word 
deafness  and  cannot  repeat  words  or  write  to  dictation;  but  ho  can 
talk  and  read  and  write  voluntarily.  This  fnnns  a  subcortical 
aphasia. 

In  motor  nphamt  or  apheuila  the  princi]ml  syniplom  is  that  the 
patient  cannot  speak  voluntarily,  he  cannot  repeat  words  or  read 
aloud.  He  cannot  write  voluntiirily  or  to  dictation,  bvit  he  can  cupy. 
He  hears,  sees,  understands  both  written  and  spoken  language. 
This  is  the  most  couimou  type  of  aphasia  and  ius  seat  ia  known  to 
be  in  Broca's  convolution,  t.r.,  the  third  left  frontAl.  In  its  com- 
pleter type  as  given  above  it  is  called  cortical  motor  aphasia,  bnt 
this  means  nothing.  In  nc>vtn'0  cases,  the  patient  cannot  n>ail  un- 
deratandiiigly  except  to  a  limited  extent  and  the  pow«T  of  under- 
standing spoken  words  is  also  imimired.  On  the  other  hand,  in 
lighter  forms  the  patient  can  read  and  write  and  understand,  and 
has  lost  only  the  power  of  voluntary  speech,  of  repeating  words  and 
rea»liug  out  loud. 

Agmphia  is  a  symptom  of  nearly  all  the  forms  of  aphasia.  It 
25 
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is  oEteoest  seen  iu  apbemia  and  is  mo«t  complete  in  this  typ** 
Them  is  no  form  of  ajiliasia,  however,  in  which  agraphia  is  rhoonly 
syraptoiii,  and  the  eviddice  of  a  writing  or  urapli'P  t'Hiilre  iu  the 
cortex  is  not  proven,  though  it  is  probnble. 

i'ixiiii/  ijphasin  18  acromjiariieU  by  an  inability  to  r«!ad  wonU 
understand ingly,  thougli  tlio  patient  <-an  soc.  theui.  lie  is  able  to 
appak  and  iinderst^nd  spoken  words.  Alexia  is  thus  the  chararter- 
ialic  gyiiiptora.  There  ate  often  hemiaiioptiia  and  Kiniie  hemiataxia 
or  ansestheiiiB.  Two  priucipal  forms  havf  bei'n  described.  In  one 
there  is  considerable  agraphia,  as  well  as  inability  to  lead  either 
silently  or  aloud.  Here  the  lesion  involves  the  coi-tcx  of  the  angu- 
lar gj'i-ns  and  mipramarginal  liibiile  (cortical  alexia).  In  the  other 
form,  the  patient  has  a  pure  alexia,  and  can  ^vnte  though  he  cannot 
copy.  There  is  usually  hemianopsia  present.  The  lesion  here  is  in 
the  subcorLioal  stibatance  of  the  angular  g^us. 

Condutiiaii  and  Alijtt^i  AphaAm.—'VXx^te  are  very  feu-  rases  of 
pate  conduction  aphasia.  When  it  occurs  there  is  paraphasia  and 
paragraphia;  the  [mtieiit  repeats  words  over  and  over  in  a  kind  of 
verbal  intoxication,  or  mixes  things  so  that  the  speech  is  almost  gib- 
berish. Still  he  can  express  himself  and  can  write,  read,  and 
understand.  The  lesion  is  usually  in  the  island  of  Ileil  or  the  con- 
volutions about  the  fissure  of  Sylvius. 

Practically  couductiou  aphasia  Is  usually  luixod  with  a  visual 
or  audit'iry  aphasia. 

MALroHMATioxfl  or  THK  Brajx  Axn  ITS   ExvELora. 

Congenital  malformations  of  the  brain  are  of  little  practical  im- 
portvinee,  for  in  most  cases  the  monsters  cannot  live  and  in  all 
cases  they  are  better  dead.  I  shall  simply  give  a  brief  enumeration 
of  the  imi>ortaut  forms. 


Abnoriosli  ties 
of  the  bnio. 

AbDonnalliles 
of  hralii  anil 
Its  eavelope». 


Ancnccphaly. 

Micrcncppbaly  and  microcephaly. 

PoreJicfplinly. 

AbHcti<:v!i  ur  lualfennatioiM  uf  purts,  e.ff.,  cyclopll 

A  crania. 

Meiiinrocelc. 

EucepiialoceW. 

Hydrvocvplialocele. 


Anoncephaly  is  always  present  with  acrania.  In  anencephaly 
the  cerebellum  and  part  of  the  basal  ganglia  may  be  present  In 
such  easQ  the  nhdd  can  live  a  short  tinio  (Fig.  lUT). 

Mirrt-Hcejihaly  nml  MirriKy^/thnlj/. — Miereueeplialy  is  a  condition 
in  which  the  broiu  is  mr.iy  partially  developed.  If,  as  ia  uaiwlly  the 
ease,  tlie  cranium  is  also  nimnrmally  small,  it  is  called  microrephaly. 
It  is  due,  probably,  in  all  cases  to  au.  inherent  defect  in  the  gi-owth 


ures  less  than  4S  riii.  will  wmtain  n  miPveiiPeiilirOic  brain.     Tlie 
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and  880  for  woman.  It  should  bear  the  ratio  to  the  body  at  birth 
of  14  per  cent,  and  of  2.37  per  cent  in  adult  life  (Vierordt). 

Porencephaly  is  often  an  artificial  condition.  It  will  be  de- 
scribed later. 

In  cyelopia  there  is  an  Tindivided  an^rior  cerebral  vesicle ;  the 
orbits  form  a  continuous  cavity  with  a  single  rudimentary  eye  (Fig. 
198). 

Meningocele  is  a  hernia  of  the  brain  membranes,  arachnoid,  and 
dura  mater  through  a  cleft  in  the  skull.  In  encephalocele  the  brain 
also  protrudes.  Both  these  forms  occur  usually  in  the  occipital  region 
and  almost  invariably  in  the  median  line.  In  hydrencephalocele 
tiheie  is  a  sao  with  fluid  contents. 


Diseases  of  the   Mehbkanes  of  thk  Bbaix. 

The  diseases  to  be  considered  under  this  head  are  ansemia  and 
hypersemia,  inflammation  of  the  dura  mater  or  pachymeningitis,  and 
inflammation  of  the  pia  mater  or  leptomeningitis. 

Anemia  and  Hyperemia  of  the  Membranes  of  the 
Bbain.  —Ansemia  of  the  membranes  of  the  brain  is  a  condition  that 
cannot  be  separated  from  anasmia  of  the  brain  substance,  and  will 
be  considered  in  connection  with  it.  Hypersemia  of  the  brain 
membrane,  so  far  as  it  relates  to  hyperaemia  of  the  pia  mater,  must 
also  be  considered  in  connection  with  hypersemia  of  the  brain  tissue. 
Dural  hypereemia,  or  congestion  of  the  dura  mater,  is  a  condition 
which  occurs  as  the  result  of  injuries,  sunstroke,  and  of  certain  in- 
fective poisons,  especially  that  of  syphilis.  The  symptoms  are 
those  of  pachyineni.".gitis  of  the  slight  grade,  and  will  be  described 
under  that  head.  They  consist  mainly  of  pain,  occasional  attacks 
of  vertigo,  and  sensations  of  fulness  about  the  head.  The  treatment 
is  that  for  the  beginning  stages  of  a  meningitis. 

InFLAMMATIUIJ   OP"    THE     DfKA     MatER     OK    PACHYMKNINGITIS 

Extkkn'a. — It  has  been  the  custom  to  describe  two  forms  of  pachy- 
meningitis, the  external  and  the  internal.  Internal  pachymenin- 
gitis, or  haeniatoma  of  the  dura  mater,  is  properly  a  hemorrhagic 
disorder,  and  is  described  under  the  head  of  Dural  Hemorrhagi's.  A 
true  inflamniatiun  confined  to  the  internal  surface  of  the  dura  alone 
is  of  extremely  rare  ooruirence. 

Vac hy meningitis  externa  is  a  disease  that  involves,  at  first  at 
least,  the  outer  surface  of  the  dura,  and  is  usually  of  surgical  origin 
aftd  interest. 

EHfihff;/. — -Accidents,  injuries,  caries  of  tlie  jiptrous  l)one  in 
mastoid  disease,  of  the  ethmoid  bone  in  ozreua,  necrosis,  syphilis, 
and  erysipelas  are  the  usual  causes. 
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The  gymptomt  are  local  headaohf!,  (ever,  delirium,  soniettiueg 
eveu  coTivulHioiis  and  jtaratysiti.  In  the  severe  cases  the  disease  has 
OBiially  oztended  and  involved  the  pia.  Pus  is  generally  formed, 
and  burrows  between  tbe  tone  and  dura.  The  diseitM  is  recognized 
mainly  by  the  diftcovery  of  the  local  cause. 

The  course  is  acute  or  subacute, 

Thti  treatment  is  a  aiirgiral  one. 

iMri.AMUATlOX  OK  THE  1*1  A  MaTKK,   OR  LEITOUBXrXGITIS. — lO" 

Aatiiniation  of  the  pia  mater  has  the  foHriwing  types :  «iuipli-  lueuin* 
gitis  due  to  some  infection,  epidemic  eerebro-spinal  meniitgitis  rhie 
to  a  Kpeeifiti  geiif  ral  infoKion,  tubei'Ciilutis  meningitis,  senniH  inenin- 
tfitis,  and  syphilitic  menin^tiit. 

Most  of  all  these  forms  of  meningitis  may  be  eitlier  acute  or 
chronic,  the  chronic  form  being  nsually  simply  a  sequela  of  the 
acute. 

AouTB  Sixi'LK  Lkpthmkninqites — Etiology. — Acute  lepto- 
meningitis is  always  due  to  an  infective  process  reaching  the  cere- 
bral membranes  usually  directly  frotu  without,  but  sometimes 
through  the  blood.  Tmnma,  and  especially  anity  alraholism  pre- 
dispose to  this.  The  most  common  source  of  infection  is  disease 
of  tlie  middle  ear  aud  mastoid  cells.  Uiseaj^e  of  the  froiitui  Kiuufics- 
and  upper  nasal  passages;  ojienitiuns  ou  thofc  [>arte;  disease,  in- 
juries, anrl  fractures  of  the  rranial  bones— -are  also  common,  causes. 
Pneumonia  is  the  most  frequent  infective  disease  iu  which  the  pyo- 
genic organisms  are  carritid  by  the  bl',od.  After  this  comf  ])yi)'Uiia, 
scpticsemia,  variola,  scarlet  fever,  more  rarely  endocarditis,  empy- 
ema, rheumatism,  measles,  typhoid  fever,  aud  mumiw.  Occasion- 
ally a  brain  abscess  reaches  the  surface  and  sets  up  a  meningitis. 
Insolation  can  of  itself  not  cause  it.  The  disea.'ie  is  more  frequent 
in  nmlex,  and  is  dititrihuted  through  all  i^es  of  lite,  though  it  oc- 
curs ofteiner  in  the  yoiuig. 

Sfjniptoma. — The  symptoms  in  the  various  typca  differ  somewhat, 
but  have  a  general  similaritj*.  They  are  to  be  broadly  grouped  into 
the  ]irodromal,  tlte  irritative,  the  depressive,  and  the  pai-alytle 
stages. 

i'rodronial  symptoms  are  shorter  and  less  Jnarlted  in  simple  men- 
ingitis than  iu  tiibcrc.ulai'.  The  patient  suffers  from  moJaise, 
languor,  headache,  vertigo,  irritability,  loss  of  appetite,  and  vomit- 
ing.    Of  these  symptoms  headache  is  Uie  must  nolAble. 

In  the  seiTond  st»^'t.'  the  dominant  symptoms  are  headache,  de- 
lirium, rigidity  of  the  neck,  hyperajsthesia  of  tlie  skin,  retraction 
of  the  abduiiifii,  vomiting,  irregular  fever,  contracted  and  often  un- 
equal pupils,  sometimes  optic  neuritia  or  retinitis.     The  headache 
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is  usually  ijersiatent,  with  exacerbations  of  gi'fat  intflnsitj'.  Rathsr 
©ally  tD  this  disease  the  patient's  mind  begins  to  wander ;  he  nmttcrs 
iiK-ohereiitly;  he  may  have  jieritMls  of  violence  alt«ruating  with 
stupor.  Ju  BoiiiQ  taans  there  is  a  continuous  low  imitteriiig  dcHriuiii. 
Vomiting  aJao  oficurs  early  and  iit  of  a  violent,  explosive  (projectile) 
character.  This  symptom  is  not  always  present.  The  head  is  beut 
bark  and  the  patient  cnn  be  lifted  from  the  pillow  by  placing  tlie 
hand  under  the  occiput.  There  is  sometimes  a  general  rigidity 
whii.'h  reseinbli!«  catalepsy.  I>rawiiijr  a  dull  point  along  the  skin 
causes  a  red  line  to  appear  (taehe  e.erefuv.l'-).  Piuf^liing  or  rubbing 
the  skin  Miises  iimc-li  pain.  The  abdoinen  falls  in  aiid  assumes  a 
characteristic  "  boat  shape."  The  pupils  are  uanally  contracted  and 
unev<*n.  Tho  eyes  are  intolerant  uf  light.  Optic  neuritis  ocenrs 
often  when  the  iuQammation  is  at  the  bai^e,  but  it  is  a  Lite  symp- 
tom. Oi-^nvulsionsanil  local  paralyses  of  the  cranial  nerves,  causing 
slight  strabismus,  ptosis,  or  facial  palsy,  may  occar.  Tho  fever  is 
irregular  in  courafl  and  not  high — 101°  to  103°.  The  pulse  is 
usually  irregular  or  rather  intermittent.  It  varies  greatly  in  fre- 
quency and  may  be  rather  slow — JM)  to  TO.  Kespiratioii  is  rather 
quickened  and  eometinn^u  irregular.  The  bowels  are  constipated  j 
the  urine  is  small  in  amount  and  .sometimes  albuminous. 

In  the  paralytic  stage  the  patient  becomes  stupid  or  romntoao; 
there  ia  atill  aomo  rigidity,  exet-pt  in  the  very  laat  stagcti.  Tho 
abdomen  is  still  greatly  retraut«d,  the  pupils  ni»y  now  dilate,  the 
skin  become  moist,  and  the  patient's  bowels  and  bladder  move 
involuntarily.     Death  then  ocenrs  in  one  or  two  days  as  a  ule. 

■When  the  disease  is  mainly  on  the  convexity  of  the  hemispheres 
tliero  are  more  delirium,  conviilMive  and  paralytic  troublos;  when 
coulined  to  the  base  there  is  less  delirium,  while  panJysis  of  cranial 
nerves,  optic  neuritis,  vomiting,  and  retraction  of  the  head  are  com- 
moner or  more  prominent. 

('(lurne.  tnni  Ihimti'on. — The  diseaKe  may  begin  suddenly,  and  tha 
patient  pass  at  once  into  the  comatose  state,  dying  in  a  few  ilays. 
Usually  the  process  lasts  one  or  two  weeks;  it  may  be  prolonged 
for  several  wcek.s. 

The  pi-ot/iinnh  is  very  grave,  but  it  is  leas  serious  than  in  tuber- 
CLllous  meningitis  and  more  serious  than  in  the  cerebro-spinal  form. 

The  ftiaynnsis  is  based  ou  the  presence  of  an  exciting  cause,  such 
as  disease  of  the  ear  ur  uose.  trauma,  infective  fevers,  and  upon 
the  presence  of  the  symptoms  given.  It  is  usually  easily  recog- 
nired,  the  main  difficulty  being  to  difltingnish  it  from  tiibereulons 
and  ccrehro-spinal  meningitis. 

J'af.itof.oejif. — Tlie  diseasGi  ia  a  iibro-purulent  or  purulent  iuflaio- 
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matioD.  It  inTolves  usnalty  the  base  more  than  tho  cmiTcxitj,  but 
the  revcrae  may  happen.  Tho  vcnti-icli^s  are  uru>n  iiivulv<!il  »iid 
may  be  imlepeini^utly  iiiHamed.  There  are  dtfsciiptions,  therefore, 
of  simple  basilar  meningitis,  meningitis  of  the  convexity,  and  Vfii- 
tricitlHr  meningitis  or  cpondyuitis.  The  inHammatory  deposits  nre 
most  conapiciious  along  the  course  of  the  Sylvian  fissure  and  the 
v(>st;c'lH  brandling  from  it,  about  the  optic  chiaKin,  anil  at  the  pns- 
terior  and  under  surface  of  thecerelwUiim  and  the  sides  of  the  pons. 
It  may  lie  only  in  tlie  subarachnoid  cavity,  but  usually  the  ann  h- 
noid  and  sometimes  the  dura  are  implicated.  There  is  increase  of 
fluid  in  the  ventriclpa  and  arachnoid  eavitiesj  and  this  fluid  may  he 
turbid.  The  surface  of  the  ventricles  may  show  an  inflammatory 
process. 

The  micro-organisms  found  in  meningitis  are  the  pneiimocooeus, 
Btreptococcns  pyogenes,  intracelhilar  diplococwis,  the  pneumo-bacil- 
Ins^  and  a  bacillus  resembling  timt  of  tj'phoid  fever.  Htill  others 
hnve  been  ilescribed,  and  the  pptKH'ss  is  apparently  a  mixed  infec- 
tion, though  the  pneumococcus  is  found  oftenest. 

Treatment. — Prophylaxis  is  the  most  important  meaaure,  as  there 
is  no  specific  treatment.  Chronic  dis(>A.qe  of  the  ear  and  nasal 
sinases  should  be  attended  to,  and  injuries  of  the  skull  treated  with 
the  Btriotest regard  to  antisepsis.  Tbe|ialiont  should  bo  kept  (juiet, 
a  dose  of  calomel  given,  and  small  doses  of  iodide  of  jxttassiutn  ail- 
ministered  at  frequent  intervals.  An  ice  cap  may  t»e  applied  to 
the  head  and  hot  applications  to  the  feet.  Hot  poultices  along  the 
upjicr  spine  are  usfful.  Opium  must  be  given  for  the  paiuj  if 
needed;  and  antipyretica  or  phenacetin  sometimes  answer,  in  a 
nti*asure.  The  internul  use  of  ioiioform  has  been  highly  recom- 
mt<nded,  gr.  vi.  to  gr.  xij.  daily;  shaving  the  head  and  rubbing 
upon  it  an  ointment  containing  twenty  |»er  cent  iodoform,  then  c-or- 
ering  thw  scalp  with  au  oiled-silk  cap,  is  a  treatment  highly  spoken 
of.     Surgical  intenention  is  sometimes  juNtiliable. 

Ej*ii>kmi';  CKifRBKo-SFiNAi,  Mkxinoitis  (Si*OTTKn  Fbvek). — 
This  is  an  acute  infeetive  disorder  and  is  produced  by  a  special 
micTO-organiRin,  It  ha*  certjiin  peculiar  clinical  characteristics 
which  leail  us  to  describe  it  separately.  Anatomically  the  changes 
involve  the  spinal  membranes  a£  well  as  the  cerebral. 

Kit'il'uitj. — The  disease  inoHt  frequently  attacks  children,  but  it 
may  occur  at  any  age.  Males  are  affected  rather  more  often  than 
females.  It  prevails  in  the  form  of  epidemics  which  affect  cold  and 
temperate  climates  especially,  and  which  travel  from  one  part  of  Uie 
eountrj-  to  another.  It  may  oitcur  Hjtorailically.  Itniost  frequently 
develops  during  the  wiater  season,  and  attacks  persona  who  are 
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living  iu  urowded  houses,  tenements,  or  barracks.  It  is  slightly 
cuutagii^uft.  One  attack  i1d«8  not  confer  au  ironiunit}'  against  a 
se^-oi'd. 

Si/inptoTos. — The  general  appearance  uf  a  person  attat^ked  with 
the  di&casQ  i»  that  of  ouc  who  has  been  poisi>ued  by  some  agent 
which  is  extremely  prosLruting  tu  the  whule  t>ystfiu  aud  at  the  same 
time  one  which  hasasjiefitie  inttaiiimatory  effwt  u])on  the  meninges 
of  the  brain  and  spinal  oord.  When  the  disease  is  rapid  and  iiia- 
ligiiatit,  the  patient  seeing  to  dio  of  aii  acute  t>ox£tnia  before  aiiy 
inHoinmatory  pi'ocess  lias  time  to  ilevelop.  Iu  inilder  coses  and 
those  u£  loujjer  duration  the  prostration  is  le»»,  and  the  evidences 
of  infianiination  of  the  meninges  then  develo])  in  the  typical  way. 

The  disease  miiy  begin  with  pnxlronial  symptoms  of  malaise,  dis- 
eomfort,  pain  in  the  neek,  vomiting,  and  headache.  As  it  develojis, 
the  headache,  aiM.^ompaiiied  by  giddinoss,  increaties,  pain  and  stiff- 
ness Id  the  neck  become  mor»  marked,  ])ainMrun  down  the  back  and 
radiate  to  the  limbs;  there  is  photophobia,  and  delirium  in  many 
caacs  is  present.  The  akin  iii  hypeniyithetic;  the  pulse  risca  to  120 
or  higher;  the  tem[)er.itiire  variea  very  much  luxil  U  usually  raised 
to  10;*%  lOl",  or  even  more.  The  bowels  are  generally  constipated. 
Iu  most  caaetf  them  develop  certain  skin  eruptions,  uaually  in  the 
form  of  pnrpnric  s]>ots;  herjws,  nrtirarin,  and  erythema  ai-e  oct^a* 
sioaally  seen.  These  eruptions  vary  verj'  much  hi  ditTcreut  epi- 
demics; the  purpuric  spots  are  the  most  important  from  a  diagnostio 
point  of  view,  and  liave  given  to  the  diaease  the  name  of  sjmfiai 
/erer.  As  tJie  diseaae  progresses  the  symptoms  of  irritation  and 
pain  give  way  to  those  of  somnolence,  stnpor,  and  paralysis.  OptJo 
neuritis,  acuiiBlid  ni'nrili<4,  and  iiiKannmition  of  other  cranial  nerves 
take  place,  and  paralyses  of  the  limbs  may  be  added. 

The  disease  muy  run  a  short  and  uiaUjL;naut  course,  killing  the 
person  in  a  few  hourH  or  one  or  two  days.  In  moderate  cases  it 
lasts  about  two  weeks.  A  large  number  of  ilifferput  varieties  of  the 
disease  arc  dexeribtfd,  such  as  the  abortivi  fonii,  fuluiinating  form, 
and  typhoid  form.  The  disorder  is  often  eomplieuted  with  pueu- 
uioiiia  and  bronchitis,  less  often  with  inflammatioaoE  the  joints  and 
scroua  membranes.  The  disease  often  leaves  very  serions  wvjuelie, 
the  moHt  important  l>ning  deafiiesH  and  sjtina!  irritaticm  or  chronic 
spinal  meningitis.  A  large  tinialier  of  deaf  mutes  owe  their  afKie- 
tion  to  this  disease. 

ratholo'firaf  Anatomy. — In  the  very  acute  cases  the  post-mortem 
shows  nothing  hut  the  evidence  of  very  severe  blootl-imisoning.  In 
the  milder  and*niore  chronic  cases  an  inflammation  involving  the 
pis  and  arachnoid  of  the  brain  and  cord  is  found.     This  ioftaiuma'- 
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Mctn  18  fibrinotiH  or  fibrfi-])unilfnt  in  nharaut^r,  aiut  may  be  accom- 
jiaiiietl  with  the  exuiJiitiori  uf  a  goml  deal  of  iuBammatory  material. 
Bacteriological  rceeorolifs  show  that  thiti  di&easo  is  due  to  the  pres- 
em-e  of  a  sjiwiiii!  luicro-oryauisia  which  is  ftpparently  very  mueb 
like  that  which  causes  pneuinonia. 

The  diagnotU  ia  based  upon  the  hutory  6f  &u  epidflfmio  of  the 
disease  being  present,  iijk])]  tht;  pi'i!H.>ii(-ii  of  tiif  nrdinuy  qroipt'inis 
of  acute  cerebral  itiul  npiual  nieniugitis,  aueh  us  lipaduehe,  dellriuiDj 
retractiou  of  Uic  head,  the  auukeu  ab<lt>iiieu,  hypetutsttieaia,  and 
paius;  finally,  tho  prea(!iir*t  of  tJie  p<^culiar  purpuric  spots  or  of 
herpes  of  the  fa**  will  enable  one  to  make  a  |H>siti%"e  diugiiosis. 
One  uiu»t  learn  tu  distinguish  the  disease  from  typhus,  tetanus, 
urtpmiii,  pneumonia,  and  from  the  other  forms  of  meningitis,  esjje- 
cially  the  tube«:uloii8.  The  diagnosis  is  oftf  n  made  difficult  by  the 
fact  that  cerebro-spinal  meningitis  may  occur  in  a  sporadic  form, 
and  it  is  well  known  tliat  after  a  eomniiinity  hns  been  once  visited 
liy  an  epidemic  these  sporadic  cases  are  apt  to  crop  up  from  time 
tu  time  for  many  subsequent  years.  The  sudden  onset  of  the  dis- 
ease, the  spinal  symptoms,  the  skin  eruption,  the  absence  of  his- 
tory of  injury  or  of  evidence  of  tuberculosis  will  usually  enable  one 
to  recognize  the  disorder. 

T\\e  jnitffHosia  rari^ij  much  with  tl:ic  epidemic,  but  the  disease  is 
always  a  serious  one.  Tlie  mortality  ranges  from  twenty  to  eighty 
per  ceutj  it  ia  worse  when  the  disease  comes  on  suddenly  and 
severely,  with  early  coma.  It  ia  better  in  jiersons  over  the  age  of 
ten.  CrauiiU-nerve  compIieationH  arw  unfavorable,  in  that  they 
are  apt  to  leave  permaueut  deafness.  Severe  spinal  complications 
are  apt  to  leave  their  mark  iu  the  form  of  a  chronic  meningeal 
tTOuhlc. 

Treatment. — There  is  no  specifie  remedy  for  the  disease,  and  the 
ordinary  antiphlogistic  measures  such  as  mercury  and  iodides  are  of 
less  value  than  in  other  forms  of  meningitis.  The  patient  should 
be  given  sustaining  fcxid,  and  everything  jwssible  should  be  done  to 
counteract  the  depressing  effects  of  the  toxranifL.  Opium  or  mor- 
phine intematly,  chloral,  digitalis,  quinine,  benzoale  of  aodinm  and 
salicylate  of  sodium,  and  alcohol  are  the  drugs  whii-h  have  been  spe- 
cially recommended.  Warm  baths,  hut  juoist  applications,  and 
leeches  have  all  been  tried  with  more  or  less  good  results. 

TrnEiicuT.oiis  MKStxniTis  (Acute  IIvDRorEPHAi,rs). — This  is 
a  form  of  mcniui^itis  duo  to  infection  with  the  bacillus  tuberculosis. 
It  differs  pathologically  fr»un  other  foi-ms  in  the  characl^r  uf  the 
infectivo  organism;  anatomically,  in  the  fact  that  the  inflammation 
U  usually  and  chiefly  basilar  and  never  purely  purulent;  etiologi- 
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cally,  in  that  it  chielJy  affects  youDgchildrpn;  aiul  H>-inptomatoIogi- 
CttUy,  in  the  preseuce  uS  {ji-odioiuata  aud  a  more  irregular  course. 

AVi'v/^yy.— Tuberculous  meningitis  wcurs  chiefly  betireeii  the 
ages  of  two  and  ten,  »ouietiiiie*  in  infancy,  rarply  in  adult  life,  verj 
rarely  after  tlio  age  of  fifty.  Males  are  rather  mora  subject  to  it. 
A  hereditary  hist(jry  of  phthisis,  a  scmfnlous  diathesis,  bud  hygienic 
Rurroimdiiigs,  and  tiio  presence  of  tuberculosia  elsewhere  in  the  body 
pivdisjKJSO  to  it.  Tuber(;ulous  milk,  tho  uniptive  fevers,  csjwuially 
measles,  blows  on  the  head,  a»d  great  emotional  excitement  apixwr 
to  act  aa  exciting  causes. 

tSi/inj/fomM. — A  liiiiiwledge  of  the  prodrtiriial  symptoms  is  en[>e- 
oially  impoi-tant.  These  are  jjaroxysmal  and  intensely  severe  head- 
aches aud  darting'  pains  in  the  bead,  vertigo,  loss  of  appetite,  ex- 
plosive vomiting  without  nausea,  the  vomited  matter  being  usually 
rolorlesa  and  watery,  constipation,  an  altered  disposition,  and  irri- 
tftbiiity.  The  tae/ie  ciriOntle  or  cerebral  macule,  more  rarely  ptosis 
and  facial  jiaralysis  may  ap^Hiar  early.  The  pitrdroitial  stagf  oflen 
lusts,  with  remissions,  three  or  four  weeks.  \Vlien  the  disease  sets 
in  there  is  more  persistent  headache;  vomiting,  fever,  and  the  other 
symptoms  of  meningitis  already  deseribed  appear.  The  irritative 
BtagK  grailually  passes  into  the  paralytic  and  comatose.  Death 
occurs  in  t^vo  or  three  weeks.  In  infanta  the  disease  often  runs  a 
very  obscure  course,  the  patient  showing  chiefly  symptoms  of  brain 
corapr«ision. 

Ptith(il'iij\rfii  Annt&iity. — In  rapidly  fatal  eases,  with  severe  symp- 
toma,  there  may  bo  otdy  an  intense  congestion  of  tlio  hruiu  with 
numerous  miliary  tuliercles  in  the  pia  mater  at  the  base  and  over 
the  convexity.  Here  we  must  assume  that  a  bacillary  toxin 
causes  the  symptoms.  In  most  cases  there  are  decided  deposits  of 
tubRreles  at  the  base,  with  librinnus  inflammatory  deposita  aliout 
the  optic  chiasm,  along  the  fissure  of  Sylvius,  at  the  sides  of  the 
pons,  and  elsewliere.  Miliary  tubercles  are  seen  scattered  over  the 
eonvexity  and  in  the  choi-oid  plexus  and  v(>ntricles.  They  are  gen- 
erally found  in  the  s]>inal  membranes  also,  espeeially  over  the  Cauda 
equina.  The  tubercles  lie  beneath  the  ]>ta  surrounding  the  small 
vessels.  They  may  coalesee  into  large  tuberculous  nodules.  There 
is  usually  an  iut-ieiise  in  the  anichuoid  fluid,  and  in  most  cases  an 
increase  in  the  ventricular  fluid.  Somewhat  rarely  there  are  very 
great  distention  of  the  ventricles  and  eomprcfi.'sion  of  the  convolu- 
tions. This  condition  nsed  to  be  called  unite  hydrocephalus.  Small 
spots  of  softening  may  lie  (i<>en  from  obliteratiun  of  the  vHssels  by 
the  tulierdes.  The  bacillus  tuberculosis  is  found  in  the  tuberculous 
nodules. 
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fjlit'jnasiit, — Ab  regards  lh«  furiii  of  the  disease,  this  is  baseil  on 
the  heieditaxy  bistory,  tlie  a^<%  the  existeore  of  tuberculosis  of  the 
lungs  oroth«r  organs,  ami  thi-  ]ii*«'ii]iar  |.>rodroiiiata  of  the  disease. 
Of^astonally  tubercles  ran  bi'  seen  <in  the  c-horoiti.  Lumbar  [miie- 
tnre  of  the  spinnl  canal  with  witlulniwal  of  Hiiiil  an<l  its  examina- 
tion  for  bai-illiia  is  a  inrthoil  of  diagimsis  wbifli  may  be  tried. 

/V'y^«'>«w.— This  is  usually  absohitfly  bad,  yet  post-morteiu  ob- 
servation of  patienta  dying  with,  prai-tically  no  iuflanunatorj-  rhanye 
makes  it  seem  possible  that  tlu;  discjisL-  might  be  checked,  niid  a 
gtHxl  many  eases  are  reported  in  whieb  it  ap]iarenlly  hiw  lieen  iIchih. 
Some  of  these  are,  however,  probably  cades  of  hereditaiy  syphilis. 

Treatment. — 80  far  as  is  now  known,  this  is  not  different  from  that 
given  under  tbe  bea^l  of  meningitis  elsewhpre.  It  seems,  btiwever, 
as  if  in  time  some  antitoxin  may  be  discovered  which  wilf  cheek 
the  progress  of  the  [hmsoti  and  the  development  of  tlie  tubercle  j 
meanwhile  tlie  best  thing  to  do  is  to  give  small  doses  of  iodide  l£ 
potassium  at  frequent  iDtecvals  and  use  syiuptomatiu  tieatment. 

Chkomc  HvuKorri'HAi.i's. 

This  is  a  disease  mainly  of  infancy,  characterized  by  a  gradual 
enlargement  of  the  head,  with  mental  deficiency  and  symptoms  of 
lirain  irritation  cansed  by  an  accnniulation  of  fluid  in  the  ventiieleg 
of  the  brain. 

The  old  term,  "ai^nte  hydrwepbalus,"  meant  an  lunite  inilanima- 
tion  with  effusion,  but  tbe  name  is  not  needeil  and  is  best  dropped. 
Chronie  hydrocephalus  is  nut  an  iiiHamniatuiy  process,  but  one  dn« 
to  mechanical  etinses  or  to  defects  in  strncturo  or  nutrition.  Tbe 
flaid  always  accumulates  in  the  ventricles  of  the  brain;  bpnce 
chtonio  hydrocephalua  is  always  inttrmaL  Tbe  so-called  external 
forms  of  hydrtx-eplialuR  are  inflammatory  or  else  are  secondary  to 
mennigeal  heiu«iri-hage  or  brain  atri^jihy.  Chronic  bydrorephahis 
is  almost  always  a  disease  of  infancy  and  is  generally  congenital. 
It  may,  however,  I»  acquired.  In  speaking  of  chronie  hydro<icpha- 
lua,  we  refer  to  tbe  cbranic  Internal  congenital  disease. 

Etwfv'jij. — Four  out  of  five  cases  begin  at  birth  ot  within  tbe  first 
six  months  of  life.  Syphilis  (J.  Lewis  Smith),  alcobolism,  lead 
poiscming  in  the  parents,  and  some  unknown  family  tJiJnt  predispose 
to  tbe  disease.  Poverty  ami  poor  nutrition  and  rickets  are  also 
factors. 

Stfmptamt:. — The  heail  may  be  so  large  at  birth  that  instTumenlal 
help  is  needed.  More  often  the  parents  notice  a  gradual  increase 
in  tbe  size  of  the  child's  head,  beginning  soon  after  birth.     The 
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roi'tfbead  bulges,  tlie  occiput  stantis  out,  the  font&nelles  and  sutiirefl 
widen,  and  jirfssure  sltows  evidence  o{  fliK-timtion.  Moanwhilo  the 
fare  does  imt  grow  much  and  the  result  is  to  give  a  triangular  sliajw 
to  the  head.  It  niay  measure  twenty-four,  twenty-seven  :md  one- 
half  (Miuot),  thirty-two  (Bright),  and  even  forty-three  iiu-hea 
(Klein)  in  diameter.  The»e  extreme  jueasureuieiits  are  reached 
oidj-  »fl<*r  OD6  or  two  yeara.  Witli  this  aboormal  growth  of  the 
lieod,  mental  and  physical  symptinns  ajipear.  The  infant  ih  n'atlesa 
and  irrruhlf ;  it^  appi-Lite  Tuay  he  gooil,  but  the  general  nutntioii  is 
poor  and  its  bodily  growth  is  retarded.  The  mind  does  not  de- 
velop ;  visimlly  it  dops  not  or  oannot  learn  to  walk.  It  niay  be  un- 
able to  itupport  the  weight  o£  its  head.     There  is  stiabismus  and 


Firt.  iifj.  >^'HRi»nc  nvriRocKpn^MTa. 

eometiiiie.s  optic  atrophy.  The  pressure  of  the  tlropsy  thins  the 
orbitiil  bones  and  forces  down  the  axis  of  the  eyeballs  (see  Fig. 
191t).  Vomiting,  romti,  and  fonvnlHiims  eventually  appear,  and 
the  child  (ik's  of  exhaustlou  or  some  interciu'rent  disea.se  in  two  ot 
three  years. 

In  some  cases  the  trouble  is  les-s  serious,  it  eeasca  to  progress, 
tlio  WmeH  solidify,  and  the  child  gron's  up  with  good  intelligeiice. 

Chronic  hydrocephalus  sometimes  develops  in  late  chiliihood  and 
in  adult  life.  It  is  then  due  to  some  tumor  or  iutliuamutury  process 
obatrueting  the  vena*  tial*^ni  and  the  ar]uediict  of  Sylvins.  The 
symptoms  are  chieily  those  of  brain  pressure,  and  the  disease  cannot 
he  recognized  with  certainty. 

The  hydrocephalus  which  is  associated  with  the  brain  atrophy 
of  iiiiianity  and  old  age  or  with  geiu'ral  ilropsical  conditions  has  uo 
kinship  with  the  process  we  are  now  describing. 

y*ffM«/«jfj/.— The  disease  is  due  to  the  gradual  apcumulation  of 
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a  seroun  tiuid  iu  the  vontricles  of  the  brain.  The  cause  of  this  is 
an  inflammatory  or  deTelopmental  obliteration  of  the  aqu«(jt)ct  of 
Sylvius  or  the  foramen  of  Magemlie  aiiil  the  adjacent  lateral  fora- 
uiiiia  of  Mieiiiiejrwski.  This  prpvfiils  tliH  csciiiip  of  llie  ventrii.*alar 
fluid  iuto  the  geQeral  amchaotd  canty.  Coiitributiu);  factors  are 
i-t>ngeiutal  or  acquired  defe<:-t  in  the  absurlient^i  of  the  veQtricl<^!f  and 
a  rachitic  aitd  easily  yiehling  skull.  Tbu  atleinitts  to  make  fluviiie 
hydrocephaluii  an  inflammation  aie  failures,  though  thcit>  is  at  times 
a  thi<*keniri(;  of  thn  lining  UK'iubraiiti  of  the  Tentrides  and  otlirr 
changes  of  a  syphilitic  character.  Tbe  latf^ral  ventricles  are  princi- 
pally and  often  mdely  affected,  ami  these  are  »o  distcudvd  a»  to  press 
out  their  cerebral  walls,  flattcniug  the  convolutions,  and  tnnting 
them  into  a  thin  shell  often  \es»  thHii  a  quarter  of  an  inch  in  thich- 
nc&s.  Sometimes  only  ont)  lateral  ventricle,  and  m  rare  cases  only 
the  fourth  veutricle,  is  affw.-ted  by  the  dropsy. 

Tho  diiiynoth  has  to  lifl  made  from  rirketa  and  an  acute  iufiani- 
matory  process.  In  rickets  tlic  bead  is  square,  the  foutanelle  dues 
not  bulge,  the  enlargement  i^  loss,  and  there  are  si^ti  of  the  dtseaso 
iu  the  bones  elsewhere. 

rro'jnoais. — The  cougemtal  cases  usually  result  fatally  iu  a  tew 
mpntha,  or  at  least  before  the  third  year.     Those  developint;  in  in- 
fancy may  persist  for  four  to  six  years;    and  in  jnild  cases  the  dis-' 
case  ceases  toprogress  ami  n  fairly  healthy  adult  life  is  reached. 

Treaimttni.'—iL  f;cuat  many  measurcK  have  been  recomiuendet),  but 
there  is  no  unanimity  about  any  one  of  them.  In  sueh  a  state  of 
th*>rapcutic8  it  is  safe  to  say  that  treatment  is  of  little  uhc.  The 
most  rational  measure  is  tlio  inunction  of  mercury  and  the  ailminis- 
tration  of  iodide  of  jKitaasinm  combined  with  tonics.  Hur^'ical 
measiirea,  such  as  tapping  the  ventricles,  are  irrational  and  need  not 
be  diwmssed.  Quincke's  method  of  tapping  the  spinal  canal  uill 
not  apply  in  these  cases,  though  it  is  a  practicable  measure,  ns  1 
have  found  by  eiperimonts  on  the  cadaver.  Strapping  the  head 
with  diaidiylon  plaster  Ja  recommended  by  Trousseau  and  by  J. 
Lewis  Smith. 


Aix;ouoLic  BIknixgitis  (Serous  >[E>'iyGiTi8,  **Wbt-Bbais'"). 

Alcoholic  meuingitis  iq  a  clinical  term  used  to  indicate  tlie  pecu- 
liar group  of  cerebral  syniptouis  which  is  seen  iu  persons  who  have 
succumbed  to  the  effects  of  prolonged  alcoholic  intoxication.  The 
duease  is  not  a  tnie  meningitis  but  an  arute  toxceuiia  of  the  brain 
Trith  serous  effusion,  :ind  may  be  called,  for  the  purpose  of  conven- 
ience, a  serous  meningitis. 
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KfMhijy. — The  (liaeoBi?  occars  ofteuest  in  men  glinply  because  of 
the  uore  fivqueut  Imlulgcuce  u£  tbo  luak*  sex  hi  iiJci>tii>l.  It  i-aiely 
develops  uutil  a  pt^isua  has  hwu  liritiking  eight  or  teu  years,  tuid, 
oonsei'jueiitly,  affects  people  ofteuest  between  the  ages  of  thirty  and 
forty.  The  cxcitiug  cause  is  commonly  alcohol  and  in  this  country 
whiskey  or  what  arn  known  as  "  hanl  drinks,"  but  beer  and  ale  will 
aceoiupUHh  the  same  result  I  have  rarely  seen  the  disease  in  wine 
di'iukers.  The  pLTsistent  use  of  morphine,  v^xraiue,  and  trhloi-al  luay 
lead  to  nuu-h  the  same  t^ondilimi.  Tlie  exciting;  cause  is  usually  a 
eoutiuuoua  drinkiug  bout  of  two  or  thre«  weeks  ending  in  delirium 
tremens.  The  delirium  treitientt,  howcvHr,  ih  not  by  any  means 
always  present.  The  patient  luiiy  pass  fram  a  condition  of  pi-o* 
longed  intoxication  into  the  condition  of  alcoholic  meningitis  or 
•'wet- brain." 

Sifm/'(')tns. — In  ea»e  delirium  tremens  has  occurred,  the  patient 
after  two  or  three  days  of  prolouged  delirious  eiciteiiieiit  gradually 
sinks  iutu  a  semi-couia.  This  is  accompanied  by  a  muttering  delir- 
ium. The  patient  is  sufHcieutly  conscious  to  havu  flitting  delusions 
and  hallucinations  of  sight  and  hearing.  At  this  time  he  is  able  to 
dtink  and  take  food;  the  pulse  is  rather  rapid,  the  torupcraturo  is 
iisuMilly  normal  or  may  lie  raisfd  ouK-half  or  one  degree.  The  skin 
is  li>'periesthetio  and  pressure  upon  the  muscles  of  the  arms  or  legs 
Or  alwlomen  caus*^»  pain.  The  pupils  are  usually  rather  small. 
Often  at  this  time  conjunctivitis  ami  keratitis  may  appear.  After 
a  fen*  days  the  patieut's  stupor  l>ecomes  deeper  and  be  can  be  aroused 
only  with  ditticulty.  The  arms  and  legs  are  now  somewhat  stiff, 
tlie  i-eliexes  are  exaggerated,  the  neck  is  Ktiff  aud  slightly  retracted, 
and  attempts  to  move  it  cause  expressions  of  pain.  The  abdomen 
is  retracted  and  liie  skin  and  musplea  arc  atill  very  hyperae.sthetic. 
The  lids  are  closed.  The  pupils  are  small  and  do  not  react  well  to 
light.  The  tongue  is  coated  and  usually  dry,  and  uriiio  and  fafcea 
may  be  passed  involuntarily.  The  patient  may  linger  this  way  for 
several  days  mow.  The  puUe  becomes  rapid  and  (eehle,  the  ex- 
tremities are  stiff  and  cold.  The  skin  is  dry  and  loses  its  elasticity, 
so  that  when  pulled  up  lietwcfu  the  fingcrtt  it  slays  in  folds. 
"  Tutty  skin"  is  a  good  name  Cor  tins.  The  eumu  deepens,  the 
tem|M>rattn-e  may  rise  to  103"  or  UH",  and  symptoms  of  pneu- 
monia may  appear  as  the  scene  closes.  On  the  other  hand  in  som« 
cases  the  iiatient  dues  not  pa.sH  into  the  worst  stage,  the  mind  be- 
comes clearer,  the  hyperesthesia  lesaeas,  food  is  taken  better,  and 
the  bowels  are  moved  voluutarily.  Improvement  continues  and  in 
three  or  four  wtwks  the  convalescence  begins. 

Pathofntj'ical  Anatntay. — I  hftve  made  aiit-opsies and  careful  micro- 
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scopical  exaiuinatiuns  in  ovet-  twenty  cases  of  th«  character  jumt 
dosnnbed.  In  uearly  all  ttie  braiu  is  fuutid  to  be  somewhat  palf, 
the  aracbnoiti  (■■tiiitaiiiH  two  or  three  uuDces  uf  seruuH  Miiid,  tlii;  stib- 
aritcbnoid  spa^-e  in  saturated  with  fluid,  aud  the  ventric-lei!  are  diluted. 
Sectiona  through  the  brain  vJniL-limes  show  puuctitt.'  hfinorrliageB 
aud  ia  rare  cases  spots  of  hemorrhagic  extravasation  are  bpcii  sur- 
rounded by  softening.  Occasionally  the  begiuniug  of  a  Buppiirntire 
i-Pi'ehriil  iiifiiiii^'itiK  will  I>o  Keen.  Mi('rc>»4?(i]ii(*  exauiinatiou  tthnwa 
ill  the  uneoiii]iUcated  cases  that  there  is  no  true  inflammatory  proe* 
e&s.  There  is  often  congestion,  but  nut  always;  the  comniouei- 
condition  is  an  otdema  of  the  brain  tissue,  the  perivascular  and 
pericelhilar  siiacos  l)eing  dilal«d.  The  nerve  cells  show  various 
sLages  of  degeneration,  not  pigmenUir^'  in  character,  however.  The 
ehivmiDphilic  granules  ai-«  ofteu  unstained,  or,  if  stained,  have  lost 
their  true  relations,  and  aeem  broken  duwn.  The  cell  ontlinea  are 
irregular;  the  nucleus  lies  near  the  iwripherj*  of  the  cell,  and  in 
florae  cases  has  bi'oken  out  and  escaped  frum  it.  Sometimes  there 
is  a  large  number  of  neiiruglia  nella  in  the  pericelhilar  spaces.  The 
disease  is  undoubtedly,  primarily  at  teast,  atoxiemianot  due  directly 
to  the  influence  uf  aU-ohol  l>nt  to  the  poisons  which  have  developed 
in  the  body  as  a  result  of  the  vondition  of  inanition  and  the  paraly- 
sis of  the  digestive  function  caused  by  the  prulonge<l  ingestion  uf 
alcohol  and  abstinence  from  food.  The  cell  degeneration  is  more 
like  that  whii^h  is  known  as '*  degeneration  from  a  distance,"  such 
u  u  aeen  in  nerve  cells  when  the  nenraxon  is  destroyed.  It  is  a 
degeneration  which  affects  especially  the  body  of  the  c«ll  and  not 
80  much  lite  Duelcus;  hence  the  remarkable  power  of  reeovury  from 
tbia  condition  which  so  many  people  show. 

Tile  ili'i'fHtMsiif  of  the  disease  is  to  be  made  from  ordinary  suppura- 
tive meningitis,  from  arute  serous  meningitis  due  to  infection,  and 
from  acut^^  encephalitis.  In  most  c-asfs  tlu-  history  of  tltc  jiatient 
is  quite  sufficient  to  establish  the  diagnusis.  The  symptoms  of 
tbemseU'es  are  almost  identical  with  those  of  onliuary  acute  auppu- 
Tative  meningitis.  The  only  distinctiauA  which  I  liave  been  able  to 
observe  are  that  in  suppurative  meningitis  there  is  more  fever, 
there  is  leas  of  the  lov;  delirium,  hallucinations  arc  rare,  and  there  is 
an  earlier  aud  luore  profound  coma.  In  other  words,  it  is  an  neuter 
and  more  severe  malady  than  altoholic  meningitis.  The  abwence 
of  convulsions  and  paralysis  aud  the  presence  of  hyperEesthcaia, 
rigidity,  and  contracted  pupils,  as  well  as  the  absence  of  pyrexia, 
are  I'sually  sufficient  Co  distinguish  the  disorder  from  encephalitis 
or  encephalitis  complicated  by  alcoholic  meningitis. 

1)ie prrjtjnmU  is  bad  when  the  disease  has  become  well  developed. 
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and  when  decided  coma  and  rigiditf  have  set  in.  A.  prognoatio 
eriterium  vliich  X  have  long  used  and  which  is  fairly  accurate  is  this : 
if  the  patient  has  not  a  stiff  neck  he  will  get  well,  but  when  stiff 
neck  comes  on  .the  patient  dies. 

The  treaiment  of  the  disorder  should  be  instituted  at  the  very 
beginning.  If  there  are  still  any  relics  of  the  debauch,  as  ahown  in 
the  condition  of  the  stomach  or  intestinal  tract,  the  stomach  should 
be  washed  out  and,  at  all  events,  a  thorough  purge  should  be  given. 
The  patient  should  then  be  fed  most  liberally  with  hot  milk  given 
every  two  hours;  beef  tea  and  an  egg  beaten  up  in  milk  may  also 
be  given,  but  the  condition  of  practical  starvation  on  the  part  of  the 
patient  should  always  be  borne  in  mind.  Stimulants  in  the  shape 
of  whiskey  should  not  be  administered  if  it  is  possible  to  avoid  it^ 
but  Btrychnine  in  doses  of  one-sixtieth  of  a  grain  every  two  hours 
is  often  useful.  An  ice  cap  should  be  applied  to  the  head  and  at 
times  leeches  or  large  blisters  seem  to  be  useful  applied  to  the  back 
o£  the  neck.  The  patient^  however,  should  not  be  much  depleted. 
When  he  becomes  comatose  it  means  that  the  ventricles  and  arach- 
noid cavities  are  becoming  filled  with  water.  At  this  time  tapping 
the  spinal  cord  may  be  tried.  I  have  done  this  in  a  number  of 
cases  and  have  at  times  removed  two  or  three  ounces  of  fluid  with 
some  amelioration  of  the  symptoms  and  never  any  bad  results,  but 
the  measure  has  never  been  tried  early  on  promising  cases  and  I 
have  never  seen  it  do  any  permanent  good. 


CHAPTER  XIX. 

DISEASES  OF  THE  BRAIN. 

These  diseases,  like  those  of  other  parts  of  the  nervoiis  system, 
consist  of  malformations,  vascular  disturbances,  inflammations, 
softenings,  hemorrhages,  degenerations  and  scleroses,  chronic  infec- 
tions, tumors,  and  functional  disorders. 

Cerebral  hyperemia  is  a  condition  in  which  there  is  an  exces- 
sive amount  of  blood  in  the  cranial  cavity ;  it  may  be  acute  or 
chronic,  active  or  passive. 

Etiology, — In  the  description  which  is  to  follow  I  shall  lefer  only 
to  those  conditions  of  hypersemia  of  the  brain  which  are  patholog- 
ical. It  is  a  well-recognized  fact  that  hyperaemia  of  the  brain 
occurs  physiologically  under  excitement  and  overactivity  of  the 
heart  and  from  various  stimuli;  but  a  pathological  condition  of 
acute  congestion  may  be  induced  by  sunstroke,  certain  drugs  such 
as  alcohol,  and  by  injuries;  also  by  mechanical  causes  which  pre- 
vent the  exit  of  the  blood  from  the  cranium.  An  acute  congestion 
also  occurs  in  mania  and  in  many  forms  of  fevers,  as  well  as  in  the 
initial  stage  of  meningitis.  A  chronic  cerebral  hyperaimia  may  be 
induced  by  the  causes  already  mentioned  as  bringing  on  acute  con- 
gestion. The  prolonged  use  of  alcohol,  prolonged  mental  excite- 
ment, overwork,  and  worry  may  also  lead  to  this  condition.  The 
foregoing  causes  lead  to  what  is  known  as  active  congestion,  in 
which  the  blood  is  driven  in  excess  into  the  brain  through  the 
arteries.  A  passive  congestion  may  exist  in  which  the  blood  is  pre- 
vented from  leaving  the  brain  and  is  kept  mainly  in  the  intracranial 
veins.  The  causes  of  passive  congestion  are  chiefly  mechanical, 
such  as  cardiac  disease  and  mcehaniral  obstructions  about  the  neck 
from  tight  clothes,  and  an  obstruction  to  the  flow  of  blood  from  the 
lungs  by  playing  on  wind  instruments. 

Sijmjitoma A  great  deal  has  been  written  regaiding  the  symp- 
tomatology  of  cerebral    hyperamia,    but  many    of  tlie  statements 
made  are  nothing  but  guesswork.     Probably  the  main  symptoms 
jiroduced  by  an  active  congestion  of  the  brain  are  a  sense  of  fulness 
2(! 
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and  pressure,  a  feeling  of  constriction  about  the  head,  some  head- 
ache which  may  be  Yertical,  mental  excitement  or  irritability,  con- 
fusion of  ideas,  vertigo,  insomnia,  ringing  in  the  ears,  and  pulsating 
sounds  in  the  head.  These  symptoms  are  sometimes  increased  when 
the  patient  lies  down,  and  are  generally  increased  when  the  patient 
bends  the  head  over  bo  as  to  prevent  the  return  flow  of  blood  from 
the  brain.  It  is  impossible  to  diagnosticate  passive  hyperaemia 
from  active  through  the  symptoms  alone,  but  probably  in  the  former 
condition  the  disturbances  and  symptoms  mentioned  are  less 
marked;  in  other  words,  an  active  hyperaemia  produces  move  phe- 
nomena than  passive.  In  either  case  examinations  of  the  fundus 
of  the  eye  and  of  the  tympanum  furnish  no  sure  criteria. 

Pathologi/. — Cerebral  hyperaemia  used  to  be  regarded  as  nearly 
synonymous  with  cerebral  neurasthenia.  In  the  writer's  opinion, 
it  is  secondary  to  the  neurasthenic  state,  and  is  produceil,  if  it  exists 
in  that  state,  by  the  impaired  vasomotor  innervation  which  is  char- 
acteristx  of  neurasthenia.  It  is  not  wise,  therefore,  to  make  the 
dif^uosia  of  cerebral  hyperaemia  often  as  the  primary  condition. 
It  is  only  after  traumatisms  and  sunstroke  or  after  a  meningitis  that 
we  can  speak  of  the  cerebral  hyperemia  as  being  in  a  certain  sense 
the  primary  condition  to  be  treated.  The  statement  made  by  some 
writers  that  cerebral  hypera;mia  underlies  certain  conditions  of 
acute  delirium,  of  aphasia,  of  paralysis,  and  even  dementia  or  in- 
sanity can  hardly  be  supported.  In  many  of  the  cases  of  cerebral 
hyperaemia,  in  which  symptoms  are  produced,  there  is  undoubtedly 
a  condition  of  toxeemia  which  is  a  contributing  factor  to  most  of  the 
symptoms. 

Treatment, — The  specific  treatment  of  cerebral  hypersemia,  when 
indicated,  consists  in  giving  large  doses  of  fluid  extract  of  ergot 
and  bromide  of  potassium.  One  or  two  drachms  of  the  ergot  three 
times  a  day  and  fifteen  or  twenty  grains  of  bromide  of  potassium 
may  be  prescribed.  Wet  cups  to  the  back  o£  the  neck,  the  cautery 
in  the  same  region,  ice  caps,  purgatives,  quiet  and  rest,  and  a  care- 
ful regulation  of  the  diet  and  the  bowels  are  all  important  measures. 

Cerebual  An'.-emia. — This  condition,  like  hyperaemia,  may  be 
either  acute  or  chronic. 

It  occurs  among  the  young ;  more  often  in  females  than  in  males. 
It  is  seen  in  early  adult  life,  when  it  is  induced  by  the  various 
causes  producing  general  anaemia,  and  again  gfter  the  climacteric, 
when  it  is  due  to  organic  changes  in  the  cerebral  arteries  of  the 
nature  of  an  obliterating  endarteritis.  Bright' s  disease  and  syph- 
ilis, exhausting  diseases  and  profuse  hemorrhages,  and  such  dis- 
orders of  digestion  and  nutrition  as  lead  to  general  ansemia  produce 
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also  cerebral  amumin.  A  poteot  cause  of  acute  cerebral  ansmla  fa 
frigbl. 

iff/fHfftoiHt. — ThesymptomBo£  acute  cerebral  anaemia  are  vei-tigo, 
confusion  of  ideas,  nausea,  faintness,  or  complete  syueope.  In 
olironici  cerebral  anannia  the  syinptums  ore  mental  apatby  and  a 
fcclinR  of  disinclination  to  witrk,  tendency  to  aomnolenoe  in  the 
dayriuio  and  insuninia  at  night,  mental  doiircasion,  heudiu'ht^s  which 
aiv  usually  froatal  or  vertical,  ovc^isioDally  »om«  vertigo  and  tinni* 
tu8.  There  may  be  s\mAs  before  the  eyes  and  undue  seiisitiveuess 
to  sounds.  In  children  nome  very  severe  symptoms  an*  attributed 
to  cerebral  anffniiii,  but  here,  as  in  hypersemia,  it  is  probable  that 
there  are  other  causes  at  work,  particularly  toxic  agents  or  relJex 
diaULrbances, 

JUuynitsis. — A  chrtmJc  anii^inta  of  th*  brain  can  hardly  be  recog- 
nized exrept  through  the  evidences  of  a  general  anaemia.  AVhen 
tliifl  is  present  and  there  arc  also  stymptoma  Hueh  as  have  been  de- 
flcribcd,  a  fairly  certain  diagntisiH  nin  be  made.  We  must  look 
upon  cerebral  anaemia  as  being  in  almost  all  cases  a  secondary  phe- 
nomenon, except  in  tlie  a^ed,  and  then  the  trouble  is  due  not  alone 
to  poverty  of  the  blood,  but  to  the  fact  that  ths  cirrnlatory  appa- 
ratus is  diseased.  It  in  generally  believed  that  in  eerehrnl  ana>mia 
the  8ynipt4)nis  improve  soniewhat  by  the  horizontal  [>osition  and  are 
made  worse  by  the  upright  position.  It  is  also  asserted  that  in 
aniemia  the  pupils  rather  tend  to  be  dilated,  while  in  hypertemia 
they  are  contracted. 

Treatment.  —Treatment  should  \w  lUrecte^l  toward  enrieliiug  the 
supply  of  blood  and  toward  improving  the  geifrral  nutrition.  It 
consistB,  therefore,  in  thv  uii ministration  uf  preparations  of  iron 
and  of  such  tonics  as  the  mineral  ncid«,  suy-chnine,  quinine,  and 
nitrc^Iycerin. 

INKLAAIMATION   UK   TilK   UKAIN. 

The  forms  of  acute  inflammation  of  the  brain  are  acute  suppura- 
tive encephalitis  or  bram  abseesa,  acute  exudative  encephalitis  with 
hemorrhage,  and  acute  polic-euuephalitis.  The  only  imjKirtaut  fi>rm 
of  chronic  iuflamniation  Ia  multiple  sclerosis. 


AcuTS  SuppiTRATfVK  Knckphalitis  (Abscbss  or  THR  Bkaih). 

Brain  abscess  is  a  suppurative  inflammation  which  affects  the 
parenchymatous  and  other  structures  ol  the  organ.  It  ia  always  a 
fo«-Al  disease,  hut  may  be  single  or  muldplo. 
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Etiology. — Tb6  primary  CAUse  of  all  forms  of  brain  abscess  is  a 
microbic  infection.  Tim  form  of  microbe,  its  mode  of  entnuice,  and 
the  jiart  of  the  brain  aMai-ked  vary  ^eatly.  The  prpdifljKiBtng 
oaiises  relate  eliiirtly  to  agu  and  sox.  Hi-aiii  absocss  ratcly  occurti 
before  the  first  year  or  after  the  fiftieth  year  of  life.  It  in  rather 
frequent  iu  youny  people,  au  J  oi^cura  on  the  wholf  ofteue»it  betwwui 
the  ages  of  ten  an<i  thirty.  M»les  ar«  more  often  affft(^t«(i  than 
females  in  the  ratio  of  about  three  to  one.  The  exciting  caus^ 
are  uhietly  (iisi-at>e  of  the  car,  of  the  tioHC,  and  of  the  rranial 
bones,  injurif.s,  auti  remote  su]i|>urative  processes.*  To  this  may 
be  added  idfectious  fevers  and  the  pi-esence  of  tumors.  Chronic 
inflamumtioii  of  tlic  middle  and  internal  car  is  the  most  common 
raiiBO  of  brain  ahace.ss,  esjieRially  whpn  that  disease,  affects  the 
tympanum  and  mastoid  oells.  Cafies  of  the  eUimoid  ami  nasal 
bouL-s  and  of  the  orbital  cavity  leads  to  bcaiu  abKcesse.s  iu  a  consid- 
erable proportion  of  caaea.  After  chronic  ear  and  bone  diseases  in- 
juries are  the  most  frequent  cause.  The  injury  may  be  a  compound 
fracttirc  with  direct  infection  from  the  op*>n  wound,  or  the  abscess 
may  be  the  result  of  ronlrerfuft  and  may  develop  iu  a  part  of  the 
braiuopjiosito  to  that  which  fvas  injured,  m  the  abnf.tdas  may  develop 
below  the  point  injured,  there  being  apparently  healthy  tissue  be- 
tween the  surface  of  the  brain  and  the  diseaaed  part.  These  ab* 
scessea  develop  through  deration  of  brain  tissue  and  subsequent 
infection  of  the  wound  with  organisms.  The  most  common  remote 
suppurative  processes  which  are  followed  by  brain  aliseees  ate  tuber- 
culous inHaniiiiation  of  the  lungs,  fetid  bronchitis,  and  empyema. 
Brain  abscess  may  develop,  however,  from  distant  points  of  suppu- 
ration on  the  extremities  or  in  almost  any  part  of  the  body.  Pyw- 
mia  may  lead  to  tho  prodtiftHin  of  brain  abscess.  Among  the 
infeutiouB  fevers  which  are  ('(jniplicated  with  brain  abscess  are 
diphtheria,  typhoid  and  typhus  fevers,  erysipelas,  amalI-pox»  tha 
grippe.  The  oidium  albicans  or  tlii-uah  m.iy  also  be  a  cause. 
Bmtu  tumors  sometimes  liecome  surrounded  by  a  suppurative  en- 
cephalitis ot  may  break  down  with  the  foiuiatinn  of  mixed  suppura- 
tive and  neoplastic  tissue.  Tuberculous  tumors  are  most  frequently 
accompanied  by  suppurativa  encephalitis. 

i^ifmptoms. ~ -i\rA\n  abscesses  take  sometimes  an  acute  and  some' 
times  a  chronic  course.  In  acute  cases  the  symptoms  develop  rap- 
idly and  the  disease  runs  its  course  in  a  few  days  or  weelts.  The 
symptoms  coino  under  tho  general  head  of  those  of  jjressure,  thosa 

*Id  dIdc  tbousiiQd  codk.'cucIvo  outopsivH  at  Guy's  IfdfipiUkl  then  wen: 
fifly-aevon  brain  abscesses  dae  to  ear  disease  and  ouu  due  to  ubsrI  dlKasa 

(em. 
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of  pQiscMiing  from  the  diseased  focus,  aud  local  symptoms  due  to 
irritatiou  or  destruction  of  certain  ujiecial  areas  of  the  brain.  The 
jiressuro  s^'tnptoms  lu-o  those  of  heada<.-ho  which  is  oiVn  very  severe 
and  perBisleiit,  vomiting  which  in  quite  frequent  though  not  invari- 
able, vertigo,  mid  a  r^iiidilicm  uf  mental  duliiDsa  whidi  may  ^lass 
into  a  deliriujn  eudiiig  finally  in  coma.  Ojitio  ueuritis  often  oci-iirs. 
The  pupiln  ai-e  apt  to  bu  irregular,  but  furuisU  no  definite  indica- 
tions. The  puise  is  usually  slow,  ranging  from  00  to  70,  but  it 
varies  a  great  deal.  The  temperature  is  normal  oc  subnormal  as  a 
rule,  but  this  also  varies,  and  it  nmy  risii  several  degrees  above 
norma],  always  running  an  irregular  course.  The  toxio  symptoms 
are  those  which  we  get  in  septic  poisoning;  namely,  pi-ostration, 
irregular  fever,  emaciation,  anorexia,  and  audi  mental  and  sensory 
diaturbancea  as  have  alreaily  been  referred  to.  As  a  result  of  local 
irritation  or  desti-uctioa,  there  occur  convulsions,  pawlyaia,  ajihagia, 
and  disorders  of  some  of  the  si^cial  senwes.  Convulsions  are  not 
vciy  common.  When  they  occur  they  are  generally  of  au  epileptic 
character.  The  paralysis  is  usually  in  the  form  of  hemip]<'gia. 
The  cranial  nerves  aro  not  often  involved,  if  vie  except  tho  optic. 
The  urine  is  said  to  show  a  diminxitiim  In  chlorides  and  an  increase 
iu  phosphates.     The  patient  dies  finally  in  coma  from  exhaustion. 

lu  the  chronic  form  of  brain  abscess  the  symptoms  may  for 
■weeks,  months,  or  years  remain  practically  latent,  after  the  exciting 
cause  has  been  at  work  and  aft^'r  (he  abscess  h;is  been  established. 
The  patient  during  tills  latent  btugo  may  suAer  from  headache,  ver- 
tigo, mental  inttability,  and  dt-preasion;  he  may  at  times  have  a 
convulsive  attack.  Occasionally  there  will  be  aa  exacerbation  of 
the  disease,  at  which  time  he  suffers  from  intense  pain,  vomiting, 
perhaps  delirium  or  a  convnhiiou.  Frum  this  he  recovers  and  con- 
tinues in  a  fairly  good  state  of  health  again.  Ai'ter  a  variable 
period,  usually  of  weeks  or  months,  the  terutinot  stage  sets  in. 
This  terminal  stage  of  the  c-hronic  form  may  a.<tsume  vnry  much  tlie 
characters  of  the  acute  form  already  described.  In  other  <'ases  ic 
shows  it-self  by  a  sudden  apoplectic  or  epileptic  seizure  or  a  sudden 
attack  of  tronia,in  which  tlie  jutient  sinks  and  rapidly  dies.  These 
terminal  phenomena  are  due  to  the  fact  that  the  abscess,  which  has 
been  previously  encysted  and  quiescent,  suddenly  breaks  into  ft 
lateral  ventricle  or  through  the  surface  of  the  brain,  or  to  the  fact 
that  a  hemorrhage  occura  into  tlie  abscess. 

Complu^af'toita. — The  common  complications  of  brain  abaecss 
are  a  phlehiHs  of  the  superior  {wtrosal  and  lateral  sinuses  and  a 
meningitis.  The  phlebitis  itceompanies  abseest.'ies  that  an-  caused 
by  disease  of  the  ear.     The  meningitis  may  be  caused  by  car  dia- 
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ease,  but  more  frequently  accompanies  abscesses  due  to  injury. 
When  phlebitis  is  present  there  will  be  found  an  CBdema  about  the 
ear  and  neck  and  a  hardness  of  the  jugular  veins.  In  meningitis 
there  is  apt  to  be  more  rigidity  of  the  neck,  more  pain,  and  there 
are  often  cranial-uerre  paralyses. 

Pathology.  —  Acute  suppurative  encephalitis  resembles  acute 
suppurative  myelitis  in  the  intimate  nature  of  the  changes  that  take 
place.  There  is  an  intense  congestion  of  the  parts,  which  gives  it 
a  reddened  appearance  and  which  used  to  give  to  this  process  the 
name  of  red  softening.  This  condition,  however,  is  only  the  initial 
stage  of  the  suppurative  inflammation  and  does  not  deserve  to  be 
ranked  as  a  special  form  of  inflammatory  process.  It  i^  possible 
that  in  some  cases  the  inflammation  may  get  no  farther  than  the 
stage  of  red  softening.  The  congestion  then  gradually  disappears, 
absorption  of  exudate  occurs,  and  a  more  or  less  complete  recovery 
takes  place.  When  the  process  continues,  however,  the  parts  be- 
come crowded  with  leucocytes  and  infiltrated  with  inflammatory 
exudate.  The  nerve  fibres  and  cells  are  destroyed,  in  part  mechan- 
ically, in  part  by  the  poisonous  influence  of  the  pyogenic  organisms. 
The  nerve  cells  lose  their  normal  contours,  swell  up,  and  disinte- 
grate; the  neuroglia  cells  absorb  the  broken-down  detritus  and 
swell  up,  forming  what  are  known  as  granular  corpuscles;  the 
leucocytes  increase  until  a  purulent  mass  is  formed.  The  total  re- 
sult is  a  mixture  of  brpken-down  nerve  fibres  and  cells,  leucocytes, 
and  granular  bodies.  Bacteriological  tests  show  the  presence  of 
various  pyogenic  microbes.  The  abscess  thus  formed  varies  in  size 
from  one  centimetre  to  six  or  eight  centimetres  iu  diameter  (two- 
fifths  of  an  inch  to  three  inches).  It  is  generally  somewhat  round, 
and  if  the  case  is  chronic  a  fibrous  wall  is  formed.  It  takes  from 
three  to  four  weeks  for  such  a  wall  to  develop  (Fig.  200).  Brain 
abscesses  are  usually  single,  occasionally  there  are  two  or  three.  In 
some  conditions  they  are  multiple;  that  is  to  say,  there  may  be 
fifteen,  twenty,  or  more.  Multiple  brain  abscesses  are  always  small 
and  are  usually  due  to  pywmic  infection. 

Locttinii. — hrain  abscesses  involve  the  cerebrum  oftener  than  the 
cerebellum,  in  the  proportion  of  about  four  to  one  (Burr).  They 
occur  rather  oftener  in  the  right  cerebrum.  Tliey  are  very  i-are  in 
the  pons  and  medulla.  The  cerebral  lobes  oftenest  alTetted  are  the 
temporal  and  frontal.  In  the  cerebellum  it  is  the  lateral  hemi- 
spheres that  are  most  frequently  attacked.  The  seat  of  the  abscess 
has  important  relations  to  the  cause.  Abscesses  due  to  ear  disease 
are  almost  always  either  in  the  temporal  lobe  or  in  the  cerebellum. 
If  the  ear  disease  is  in  the  tympanum,  the  cerebrum  is  usually  the 
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sent  of  the  abstxtts.  If  ihe  liiwase  is  in  Uie  lua^toiil  iwUm,  the  cere* 
belluui  ie  usually  the  part  »ffei-ted.  If  the  diiiease  in  in  the  laby- 
rinth, the  ahsreas  is  al^i  more  apt  to  he  in  the  oerebelhim.  This 
<list.rihution  of  tho  scat  of  the  disease  is  due  to  the  anatomical  rela- 
tions of  the  buny  jKirts  to  the  temiwral  lolw  and  irerubelluin,  res])e«- 
tively.  Hiuiu  abscesses  due  to  injia'ies  are  more  frequent  in  the 
fi-oiiUil  Hinl  t(;iii|t(.iiHi  luh*^.  Whut  are  known  as  idiujjathiv  hrain 
abscesses — that  is,  those  which  arise  without  auy  known  cause— are 


Fin.  900.— Ahoim  or  CxRiaiLunL 

TQOst  freqm-nl  in  th«  t'umtal  Jubes.  This  is  bi.*<--aiise  most  such  cajws 
ai-)i  (luf  to  ail  uniirugiiized  affe<^tion  of  thii  iiasat  ca%'ities  iiii<i 
ftbmoiil  bone.  Kniiit  al>iseeH.st>s  dnt;  to  suppurative  {>i'<)(-4>6»eH  in  the 
hiUKS  and  pleura  ai-e  prulnbly  enibulic ;  luid,  as  the  emboli  ore  t-ai- 
rierl  up  into  the  middle  cerebral  artery,  the  bruin  abscesses  havinj; 
this  <iri^'in  are  situattnl  in  thii  tiuld  supplied  by  this  art«ry.  In 
children  under  ten,  in  whom  bi-ain  abscess  is  usually  due  to  eav 
disease,  tlie  cerebellum  is  more  apt  to  bo  affei-lecl., 

V'/ume.  —  Acut*'  alwreHsi's  last  from  five  to  fourteen  days,  rnrely 
over  thirty  days.  Trauniatie  fases  run  tlie  shorl«»t  eouisi*. 
Chronic  abscesses  may  have  a  lat^^nt  period  of  weeks,  mouths,  and 
ill  rare  casoa  even  one  or  two  years.  When  terminal  symptoms 
come  on  death  occurs  in  a,  few  days.     In  a  fewoaites  brain  abst^esses 
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have  been  spontaueuuisty  evaciiateii  tlirougit  th«''  nosi\  Aside  from 
this,  the  terriiinatiiin  is  rIwjij's  a  fatal  oim  iinlesrt  surgical"  interier- 
eroie  lakes  plflce.  There  is  sometimes  a  i-ecmreuce  of  the  abst-esa 
after  an  uperaiiou. 

Dttt'/mntU.  —  Thr  diitgtmsiti  of  brain  ahsoi-ss  is  btw^M  ujxm  the 
hiittoi-y  of  iiijuiy,  aural  nr  nasal  disease,  reinoTe  suppuration,  iijHm 
tiiB  geiiHi-al  «yrti])Uuus  of  aepais,  upnn  the  preseure  tjf  hcadafhe, 
voinitiiig,  sidw  pidse,  luuiual  or  sulinoniiut  and  iri'i*siil:ir  tempera* 
tox^  a  local  teuderuei^s  of  the  scalp  and  rise  of  temperitture  over 


.^ 
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Flo.  Wl.— Saowua  TDK  l\)i]im  wuinjt  thl  TRxraim    la  L'iiL,u.i.y  Appum  akii  tse  Bs- 
i^-niiM  i>r  rn*  fiivvn.    Tlir  rllvi*li>nit  ■«  ihn  liitw*  irulirarr>  ((itM-ii-r-lticlin  <  Lunrrfi 

the  neat  cf  tlie  lesion,  hebetude,  deliciiim,  ojilii!  neuriHa,  rapid  wast* 
ing,  and  diminiitiiaii  i>f  chlorides  in  the  iiriiie. 

Tlie  dia^jiioKts  of  the  location  at  Cln*  abscess  is  ba^eil  ujhiu  the 
liiubjrj.'  (if  its  i-ause,  whether  from  injur}',  em  disease,  emboti  from 
thn  hin^R,  or  nasal  d)»ea»e;  also  upon  tbf  prexenc-e  of  h^^iinplegia, 
lociU  i-onviilsions,  tenderni*:^  and  rise  of  temperature  of  a  rertain 
area  uf  tlm  atiilp.  As  brain  al]aresH(?Aarra])t  toiUTetiC  lati-nt  regions 
liko  the  temporal  and  fruiital  lobes,  local  diagnosis  is  usually  diffi- 
cult. Thn  diagnosis  ]iint$t  hv  made  from  tuiuoi-sof  the  bi-ain,  mnii* 
ingitis,  and  phlebitid  of  the  sinuRPS.  The  differential  points  are 
giren  under  the  heads  of  the  diseases  mentiniied. 

Tlie  iii'Hjmxii*  of  the  disease  is  absolutely  unfavorable  unless 
aumo  suryieal  inW-'rCerencw  is  resort-ed  to.  The  few  rare  eases  of 
Hpoutaneous  evaeuation  of  tlie  abscess  would  not  lead  to  any  prac- 
tical moditieation  of  this  statement. 
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tgnt. — The  actual  treatment  of  a  brain  abscess  after  it  has 
developed  is,  as  already  stated,  exclusively  a  surgical  one.  The 
suvceaaes  ao  far  liavo  mit  beeu  vprj'  gi-eat,  but  tiiny  have  been  aiifti- 
eient  to  jiuitify  opetatiun  anil  to  furnish  greater  hope  tor  the  future, 
when  a  myre  uxact  (Uaguosis  uau  be  Jiiade  and  a  wuler  surgical  ex- 
peiieuce  has  bveu  obtaiiiud.  The  Hccuuipauyiug  figure  shows  the 
poiuls  to  Vk"  located  in  trpphijiiug  for  abscess  fwm  ear  difwase. 
Something  is  due  to  the  patient  in  the  way  of  prevention,  especially 
in  ntses  uf  pt^rsons  wlio  havi-  ehronic.  aural  or  nasal  diseaHe  with 
canons  prw-Bisses.     These  Bhuuld  be  carefully  watvhed  and  treated. 

ACUTB     KXII'ATIVK      KxoBfHALlTIS     OK     TUK     GiCAV     MaTTBK 

(Polio- En  CRPMALITW). 

Acute  exudative  poIiotDi-eplialitiB  is  a  disease  which  affeets  tlie 
gray  matter  forming  the  cranial  nervf  nwlei.  Jt  has  two  forms, 
polio-encephalitis  superior,  and  inferior. 

Acute  polio-encephalitis  inferior  is  a  disease  which  is  sti'ictlj 
analogous  in  conrse  to  acute  polio-myelitis.  The  special  symptoms 
ttinijily  dfpi'ud  upon  the  iitn-uUar  lui;iili(]ii  iif  thn  disease.  They  con- 
sist of  an  uciite  glosso-labio-laiyngeal  palsy,  and  are  referred  to 
under  the  de«i.'riptioii  of  bulbar  ]jara)ysis. 

Aonte  polio-encephalitis  snpcrinr  is  a  dijiease  in  which  the  nuelei 
qC  the  nervea  supplying  thL>  eye  muscles  are  inviilvwl;  it  is  also  a 
disease  analogous  to  iiolio-uiyelit]»  anterior,  aiid  has  beeu.  described 
under  the  heail  of  ophthalmople^pa. 

Acute  cortical  jioHo-eriirpphalitis  of  children  is  a  disease  which, 
according  to  StrOmiifll,  involves  the  gray  matter  of  the  convexity  of 
one  of  the  (%rebral  hemispheres.  It  al.'u)  ia  HupjHJsed  to  be  strictly 
analogous  to  an  inflammation  of  the  anti-rior  horns  of  the  spiual 
eoid.      The  real  existeuL't-  of  this  disease  is  still  doubtful. 


AeuTK  ExuuATivK    E.\tKrnAi.iTi«    wiTU    Hkm(ikkuauk    (Hkuuk- 

KHAGIC  EXCKPHAMTIS). 

This  is  a  form  of  encephalitis  affecting  diffusely  various  ojeas  of 
the  bmiu  and  cbaractcrized  by  intense  uuugeHtion  with  capillaiy 
hemorrhagea  followed  by  intiamniation,  nevpi-  enditig  in  suppuration 
and  sometimes  terminating  in  partial  or  complete  recovery. 

Etiotof/tf. — One  of  the  iiriiiciiml  exciting  causes  of  tiiis  disease 
is  probably  the  infection  of  influenza,  hut  it  also  occurs  in  conjipc- 
tion  with  other  infectious  fevers,  such  as  typhoid,  typhus,  and  t-pi- 
demic  i-erchrn-apiniil  meningitis.  It  I»aa  been  kiiowu  to  follow 
maligiuuit  endocarditis  and  it  occuis  in  conueution  with  the  puer- 
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peral  state.  I  have  seen  a  ounibev  of  cases  occurring  as  a  result  of 
acute  alcoholism,  although  it  is  not  impuasible  th:it  there  is  &  roin- 
rident  infoctiun.  In  about  one  uiit  of  ten  antopsics  un  the  brain  of 
persons  who  have  died  from  aciite  alcohoUsnif  I  have  found  large 
t'ooi  of  heiuun-bagio  softening  with  cvideuce  of  iuHaiumatory  reac- 
tion about  it.  Tha  disease  occurs  also  after  sunstrrAe.  Acute 
hemorrhagic  encephalitis,  when  dne  to  infection,  ofnirs  most  fre- 
quently in  the  youiiR,  that  is  to  say,  in  persons  under  twenty,  and 
more  oftf^n  in  fcmali^a  than  in  iiuiIpk.  Vrohably  the  ini-n-a»«Ml  huk- 
ceptibitity  of  the  youug  to  the  infections  fevers  is  the  explanation 
of  this. 

Si/mjaomM. — The  disease  b<"giiiJi  rather  suddenly  and  without 
notable  iireiiidnttory  rtyinptoma.  The  patient  is  twired  by  Imaii- 
ache  followed  by  fever  sometimes  rt-aching  105^  F.  Thii^  may  be 
associated  witli  vertigt^  vomiting,  photophobia,  and  delirium.  The 
symptoms  of  irritation  di.<uippear  and  are  followed  by  a  condition  of 
semicoma  or  stapor.  Th(«  putlent  can  generally  l>e  partly  aroused, 
and  he  does  not  have  the  stiff  neck  or  the  small  pupils  of  raenin- 
gititi.  The  respirations  are  sliallow  and  frequent,  the  pu!»e  is 
rapid  and  feeble.  As  the  disease  progre8»e8,  the  d^'ep  retiexe^  are 
diminished  and  later  the  sphincters  may  he  involved.  After  the 
patient  hns  lain  in  a  r^cniicomatutio  (-oudition  for  several  days,  he 
may  become  less  stupid  and  more  irritable  and  restless;  or  after 
two  or  tliruQ  weeks  of  comparative  Htupor  he  nmy  trei^tn  gradually 
to  improve  and,  in  a  few  weeks  mor<-,  convalesvence  takes  place. 

Ju  some  c-ases  an  epileptic  convulsion  may  occur  in  the  early 
part  of  the  disease.  Again,  as  the  diseHae  develops,  a[>ha.sia  and 
paralysis  of  tlie  arm  or  leg,  or  heiiiiplegis,  may  appear.  In  aceord- 
aace  with  the  IcK-ation  of  the  iuliammation,  the  patient  may  have 
disttirbances  in  the  motor  sphere,  or  he  may  have  hemianopsia, 
hemiataxia,  or  disturbance  of  the  eraidal  ncr%*es,  such  as  nystagmus, 
or  eye  palay,  or  diflitnilty  in  speech  and  deglutition.  An  optic  neu- 
ritis may  also  occur. 

Coiine  tiuti  /'royjwsTM.— The  disease  is  alu-ays  serious  but  is  not 
by  any  means  always  fatal.  It  may  in  its  milder  form  nm  a  euitrto 
of  two  or  three  weeks,  the  patient  gradually  coming  out  of  his 
stupor  and  making  a  slow  recovery.  In  other  cases  the  coma  con* 
tiimes  to  deepen  and  Che  patient  diex  of  exhaustion,  and  in  still 
other  ca.ses  the  disease  passes  into  a  chronic  state  in  which  he 
lingers  for  weeks  and  even  months. 

Duiffii'isu. — The  di.s«ise  in  the  young  is  probably  more  often 
mistaken  for  meningitis.  It  ia  u»  be  differentiated  from  this  by  rJie 
midden  onset  with  coma,  the  absence  uf  projectile  vomiting,  pin- 
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hole  pupils,  stiff  neck,  h^jreriesthesia,  aud  rigidity  of  tlie  lioibs. 
The  presence  of  hemiplegia  or  local  pariilysiii,  ur  the  occurrence  of 
an  epileptoid  attack,  irnnM  point  to  (>nrepha1iti:«.  The  dia^iioeia 
from  meninj^itis,  however,  riuiiiot  alwavh  be  made.  The  previous 
oocurrvnt-e  of  on  attack  of  grippe  iu  the  vuinj)j,  or  of  exjioaure  to  the 
sun  or  aeutc>  alruholtsm  iti  the  adult,  would  lead  to  the  pruhability 
of  an  i^ucephalitis,  provided  the  syinptums  of  uivniuguul  iiritatioii 
could  be  exoliideiL.  Tubi>rculoiis  ineiiingitiK  can  Ik'  excluded  usually 
b,v  the  presence  of  premonitoi-y  sytivptoms  and  thr  absence  of  any 
tuberculouH  foc-.ii»  in  the  linig!^  or  ititestinea.  hy  the  h^lp  of  lumbar 
puncture  fluid  can  be  withdrawn  frum  the  spinal  sac.  aod  examina- 
tion of  it  might  be  of  seivice  in  excluding  at  least  tuberculoun  men* 
ingitis  or  a  serous  meningitift. 

Pnthofttffir.nl  Anntnm^f. — The  ]»atho1ogical  priH-esa  underlying 
this  disease  oouaists  of  an  acute  inllimunation  iivith  intense  cunges- 
tion  aud  numerous  small  hemorrhages  aud  capillary  emboli.  There 
is  some  hemorrhagic  exudation  as  well  as  infiltration  of  leucocytes^ 
m-ith  a  certain  ainouut  of  softening  nf  the  rei-ebial  tissue  in  the 
neighborhood.  The  parta  moat  frequently  affected  are  the  sf'nii- 
ovale,  the  temporal  lobeK,  the  ba^e  of  the  brain,  and  the  corpus 
striatum.  Iu  four  cases  which  1  have  examined,  the  procettti  was  in 
tlie  temporal  lobea,  the  paiietal  lobule,  the  mid-brain,  and  the 
forpu3  striatum.  If  the  process  is  a  mild  one,  the  hemorrhage  ajid 
exudate  are  absorbed,  and  the  injured  brain  tissue  is  gradually  re- 
plaeed  by  connective  and  neuroglia  tisivut'.  In  this  way  small  foci 
pf  polerotiu  tissue  ai'e  formed  and  the  patient  may  afterward  uuHer 
from  symptoms  due  to  this  condition,  in  the  severer  cases  the  soft- 
ening becomes  mor<*  extensive,  larger  hemorrhages  occur,  and  in  one 
case  T  have  seen  a  massive  apoplexy  as  tlip  tcrnnnal  stage. 

Trtatmrnt, — The  patient  should  be  kejit  quietly  in  bed  and  should 
be  given  an  active  purge.  Calomel  is  nijualty  employed,  but  croton 
oil  has  s(>eme(l  to  me  ti>  be  much  more  etficierit  as  an  eliminative  and 
counter-irritant.  The  kidneys  should  be  kept  active,  an  ice  cap 
]daeeil  upon  the  head,  ami  leeches  placed  at  the  back  of  the  neck. 
The  treatment  after  this  can  be  only  that  of  sedation  and  aup[)ort. 
If  the  patient  is  stnporouii,  and  him  a  high  fever,  small  doses  of 
aconite  should  be  given.  If  he  is  asthenic,  he  should  receive  Hirjcli- 
ntne.  Of  course,  the  nourishment  should  be  earefnlly  attended  to, 
and,  if  he  suffers  pain,  he  should  have  morphine.  Chloral  and 
bromide  seem  to  be  the  most  efficient  agents  for  relieving  the  rest* 
lusness  aud  insomnia. 
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KrLTlPLB    ^LKKtUtlK. 

Multiple  Sflerosis  i«  a  i-hmnic  am]  ]»n.igre«9ire  malady  cliarac" 
t*ri/e«l  !>}■  some  paialysis,  usually  in  the  form  of  paraplo^ia,  by 
uoarse  trpinor,  diitturliiuires  of  RpHprtt,  nystaguiuH,  a|K>plei:tifonn 
athioks,  and  varirms  otlicr  i-erebrol  ami  spinal  symptoms  depeiidinif 
upon  the  seat  of  tliu  lesion^  It  ii>  Uuu  lu  tlm  duvelupmeut  uf  sclerotic 
paUihes  in  tlie  iiifft'i<*iit  parts  of  the  bniin  ami  ccinl,  which  patchtw 
are  for  tlio  most  part  tKo  result  of  a  neuroglia  proliferation.  The 
ttisease  is  prolnthly  an  intlamiiiatory  i-athor  than  a  ilegcueraciva  one. 
It  affects  the  spinal  conl  as  well  as  the  brain. 

J-'fioh"j^'/.  —  ll  yt-riirs  rather  more  freipieDtly  in  the  male  sex  and 
is  a  disease  of  the  tirst  half  of  life.  Multiple  sclerosis  is  in  faft 
one  of  the  few  flironlr;  nervous  disnrders  i>f  or{jatiii!  orij^in  devi'Iop- 
ing  at  this  tirtiP.  Most  cases  be^^iu  lietween  the  age  of  twenty  and 
tbirty.  Ciuea  have,  however,  bi*eu  observed  in  infante  and  cltil- 
dr«n,  but  the  trouble  in  its  typir;il  form  does  not  appear  in  the  de* 
oliniiig  years  uf  life.  The  siiffeiers  have  oft^n  inheritpd  a  fwble 
powfr  of  resistiuii'B  nn  the  part  of  the  central  nervous  system.  Hnt 
the  diKeane  is  not  directly  lierexliUiry.  Tlipra  can  i^i^  no  duubt  that 
the  most  important  of  all  of  the  few  causes  of  multiple  sclerosis  is 
iufevtion.  This  is  i*o  true  tliat  it  may  be  called  a  post-inf&Ptto«ia 
diseiwe.  The  infectious  di.sorilcrs  which  are  followed  by  selcrosis 
are  typhoid  fover,  pneumonia,  malaria,  and  the  eniptive  fevers. 
AmnuK  these  malaria  ami  typhoid  are  the  more  important.  It  baa 
been  known  to  follow  also  diphtlieria,  whooping-cou^Ii,  erysipelas, 
dysentery,  chtdera,  and  even  rheumatism.  Rpsidcs  infection,  trauma 
and  shock  are  rarer  oanses,  and  a  malady  somewhat  resembling 
multiple  Hclrrosis  may  fullow  siiiiiHtnilic.      SyphiUa  in  rarely  a  cause. 

Si/tHpU/iNfi.^Thv:  disease  bfgins  insidiously.  A  cumparatively 
short  time  after  recovery  fmiti  malaria  or  8i>me  acute  fever,  the 
patient  be^dna  to  suffer  from  weakness  of  the  lower  limbs  with  stiff- 
ne'Rs  and  same  di'^ren  nf  niiinhncSH.  The  bladder  is  aUa  a  little 
weak,  and  it  is  ditttcult  to  n-taiii  tlie  urine.  In  fine,  the  symptoms 
are  very  much  like  those  of  the  oueet  of  myelitis.  Very  soon  the 
patient  notices  soiue  nn.<iteailiiiess  in  the  gait^  duo  not  alone  to  weak- 
ncHH  in  the  legs  but  to  a  certain  degree  of  ataxia.  Me  finds  also 
that  his  hnudK  ara  tremliling  and  that  tliia  tremor  increases  njion 
voluiitary  motion.  It  is  the  t}*peof  tremor  known  as  *'  intentional." 
He  has  at  this  time  also  some  iudistinetuesa  in  speech,  it  being 
difficult  for  him  U)  enunciate  long  words.  These  come  out  in  a  slow, 
tyUttL'te.  utt.erance,  as  it  is  called,  ea<di  syllAble  bein^  sjioken  sepa- 
rately.    He  may  have  alio  a  little  trnnble  in  swallowing.     By  this 
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time  he  has  had  some  Beneation  of  nmnbness  in  the  limbs,  and  some 
pains  orrasionally  in  tbe  joints  and  extremities,  but  the  srasoiy 
troubles  fire  not  verj*  marked.  If  he  is  fxainiued  by  a  physician  three 
ur  foiir  iiitiiiLhs  afu>r  tliH  Imjfiiiiiing  <il'  tb:;  lualady,  it  will  he  found 
thiit  the  gait  is  stiff  and  uwkward,  the  patient  walking  suiuewhat  like  a 
druiiken  luau ;  ur,  iu  uthvr  uat>L'»,  it  muy  ttimjdy  bt;  the  Ktiff,  M'eak  gait 
o.'  nitxlprateparajilegiit.  The  Itomlieig  symptom  will  be  fount!  to  be 
present  to  some  extent.  The  knee  jerks  are  exaggerated  and  ankla 
eloiina  may  be  present.  The  haaids  ai'o  niiHU-ady,  and  tlm  moviiments 
are  chariieteiized  by  a  jeiky  trvmur,  whiiOi  may  he  so  great  that  the 
patient  hiis  dilHoulty  in  drpssing  and  feeding  himself.  'V\i\»  tremor 
disappears  almost  entirely  if  the  patient  lies  Hat  upon  hia  bark.  If 
lie  aits  up,  however,  it  may  Iwsecn  [XM-hapsin  thennuicdescf  theneek, 
causing  the  head  to  be  oseillated,  and  conBtant,  more  or  less  regular 
treiuur  iu  tlie  iirius  is  present.  The  speech  is  thiek  and  slow,  and 
ofb^n  almoHt  unintelligible  in  the  st-vcrcr  easeji.  Exiuninatioii  of  the 
eyes  shows  a  uystagnins,  perhaps,  only  when  the  eyes  ar^  turned  to 
one  side,  hut  often  the  jerky  movonienta  are  seen,  oven  wlien  the  pa- 
tient is  told  to  ItKik  dire<:tly  nt  an  ()bjeet-.  Tin'  tongue  in  [)nrt.ntded 
in  a  jerky  M'ay,  and  attempts  at  swallowing  are  often  awkward.  If 
a  glass  of  water  ia  handled  hiin,  tlie  patient  seizes  it,  but  in  carrying 
it  to  his  month  be  agitates  it  sn  violently  that  the  fluid  is  spilled 
and  perhaps  the  tumbler  drops  from  his  hand.s.  Kxiunination  uf 
the  muscular  system  sliowa  some  weakness  uf  the  logs  or  jwasibly 
soniH  degree  of  hemiplegia.  There  is,  liowtjver,  no  marked  atrophy 
of  the  Hmbfi,  and  no  ch.tnge  of  any  moment  in  the  eleetrieal  reae- 
tionB.  Bxamination  uf  tho  eutaoeous  seu^e  may  show  seme  little 
tat^ttln  aniPKthi^sia  in  the  limbs,  hut  this  is  not  atwaya  present. 
There  is  a  certain  amount  of  ataxia,  which  is  not  so  mueh  due  to 
the  miiKcnlar  auivstliesia  a:^  to  inability  to  eontrot  and  eu-ordinate 
the  movements.  There  is  no  loss  of  sense  of  weight,  or  of  pressiire. 
Of  the  nerves  of  special  nensa  tlin  eye  in  niuat  frequently  involved. 
The  patient  may  lmv*>  some  diplopia  from  ]>aralysis  of  one  of  the 
ey«  muscles.  The  pupils  react  to  light  and  uccouLmudation .  Ex- 
amination of  the  funduH  of  the  eye  shows  a  certain  amount  of 
atrophy  of  the  optic  disc  in  the  temporal  half,  a  characteristic  enn- 
dition  in  this  discAao.  In  later  Htiiges  thin  mnv  go  on  to  enmplete  and 
geutTiU  ati-ojfhy  of  the  nerve.  On  iwxount  of  this  involvement  of 
the  optic  nerve,  tho  patient  suffers  from  contraption  of  the  visual 
field,  scintillating  (icotoni.ita,  and  weakness  of  vision. 

Hometitries  he  develops  the  above  sympUjms  to  only  a  mo<lerat« 
extent  a  short  time  after  the  infectious  fever.  ITo  then  gradually 
improves  and  gets  nearly  well,     Some  traces  of  the  malady,  how 
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ever,  (ttill  linger.  After  ti  duiiiIkt  uf  years  it  begins  tn  develop 
again,  and  it.  tUc-n  progvesiieK  bteailily.  Thuii  aii  examiaatiou  oi  the 
history  oi  a  case  in  wliic-h  tlie  iliseasw  appaieiitly  be^'ao  well  aloug 
iu  adult  life  will  8lir>w  that  the  begiuniiig  o£  the  trouble  dated  back 
befoi*  tho  timi!  ot  ailoloaccupe. 

While  the  diseane  is  miming  the  (wurse  just  (le«orib(Hi,  cho  ]m- 
tient  Koiuetiiiu's  »utTei-8  from  attacks  of  vertigo,  ami  oruasiuiially 
from  sudden  seizures  rettLMubliti};  a|iu|>I»xy,  and  t-veii  L']^>il«-ptifijrm 
attacks  luay  ofciir.  The  imiul  is  usually  not  much  aflcvtc-d.  There 
may  be  aome  slight  dnlness  of  the  intellect^  some  hebetude,  or  eveo 
a  nli^'ht  aiiioiint  of  meliuiuhulia.  In  certain  eaaes  the  jtatieittB  are 
siibjevt  to  attacks  of  impulsive  hiii^^hiiig;  that  is  to  say,  without 
auy  suttii'ietit  cause  they  suddenly  hrenk  out  in  exaggerated  laugh- 
ter, from  whifh  they  qiiieWy  recover  theiuseWcs.  These  attacks 
may  be  frequently  repeated. 

The  [uofjress  of  the  affe<rtioii  in  very  variable.  It  soinetimea 
^uas  steadily  on  without  reniissiuuK,  reaching  linally  in  one  ur  two 
years  a  chrouio  stage,  in  whic:-h  the  patient  I'emains  fur  several  years 
witluiut  iiiiuh  change.  At  utlu-r  limes  thi>  jiroHresM  of  tlic  disease 
is  hastened  by  repeated  cxaoerbatiotis,  aeconipanied  by  ajioplectiform 
or  hemiple^c  attacks.  In  still  other  eases  the  amelioratioa  con- 
Unues  and  remains  perniaueut,  and  a  practical  cure  takes  place. 
The  various  syiiii>toiu»  uf  the  disease  nre  classified  as  eerebral, 
CBrebellar,  and  spinal.  The  cerebro-cerebellar  symptoms  consist  in 
modifications  of  speech,  attaeks  of  vertigo  and  »p(i]doctiform  sei- 
zures, hemiplegia,  intention  tremor,  lui'iital  changes,  uptie  atrophy, 
and  spasmodic  laughing  or  crying.  There  is  sometimes  also  a  cer- 
taiu  amuuut  of  deafness  and  perversion  of  taste  and  smelL  finally, 
leaions  in  the  brain  may  give  rise  to  a  cerolwUar  ataxia,  due  to  the 
development  of  the  disease  in  the  cerebellum. 

Under  the  head  of  spinal  symptoms  are  included  the  spasmodio 
paraplegia,  with  some  bladder  and  sexual  weakness,  and  a  slight 
amount  of  sensory  trouble.  There  ni»y  be  also  some  weakness  of 
the  arms.  Occasionally  there  are  noted  some  trophic  troubles,  such 
as  splitl.iiig  uf  iiiH  nails  and  atrophy  of  the  niusides. 

Abortkd  Typk.s  ou  "foKMiw  Fhustks"  of  Multiplb  ScitB- 
KOsis. — In  some  cases  the  nodules  uf  sclerosis  ate  su  limited  in 
number  and  so  jiefuliarly  ]dared  that  they  give  ri.se  to  verj'  atj'pical 
forms  of  the  disease.  Perhaps  the  most  common  one  is  tliat  in 
which  the  disease  takes  the  type  of  a  jin>rire»sivt:  apastie  jmni/iti-^ia. 
The  patient  suffers  from  weakness  of  the  lower  limbs,  accompanied 
by  stiffness,  crampH,  exaggerated  ri'tlexes,  and  ilisturbaneea  in  the 
bladder  and  rectiil  functions.      Amesthesias,  pain,  and  the  girdJe 
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symptom  may  deveiop.  In  addition  to  this,  however,  a  close  enaiu- 
tnatioa  will  ehow  some  Rviileitce  uf  iliM'use  of  Uio  optic  uorvt^s  antl 
perhaps  itisturbaDcea  of  the  eye  muscles.  The  patient  will  huve 
ny^tagmim,  diplopia,  or  other  visual  disordera.  There  will  hIsu  be 
acme  Httaoks  of  vertigo  or  of  epileptoid  cnnvulsioiw.  The  ooinbi* 
nation  of  the  eye  symptoma  with  the  progressive  paraplegia  will 
often  reveal  the  true  rharaotor  of  the  disease. 

I'fithoh-jy. — Grayish  nodules  are  found  distributed  through  the 
brain  and  spinal  cord.    They  vary  in  size  from  a  milliuietre  to  two  or 
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three  centimetres  in  diunipter  (one-iwmtyfifth  to  ooo  inch).  They 
are  of  tirmer  conniRtence  than  is  the  siu-rouuding  brain  substant-e, 
but  are  not  rjtiit*  so  hard  as  lit  ordinary  connective  tissue.  They 
consist  microscopically  of  fihroim  tisHue  which  does  not  seem  to  be 
eoniiecUrtl  with  th4>  walls  of  the  blond -vi^Hels,  as  a  nile.  Very  often 
the  axi£  cylinders  of  nen'es  can  be  seen  pumng  through  the  lesiuu. 
The  uodules  are  found  most  frequently  iti  the  whit«  matter  of  th« 
brain,  more  especially  in  the  pons,  internal  capsule,  and  centrum 
ovale  (Figs.  202.  203).  They  rarely  begin  pmnaiily  in  tlie  gray 
matter,  but  may  invade  it  at^condarily.  The  roots  of  the  periphernl, 
egpeoialty  of  the  cranial,  nerves  occasionally  contain  or  are  aur- 
fouoded  by  these  sclerotio  mas»es.     In  the  spinal  cord  th«y  may 
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extend  up  auci  down  the  giuy  and  wliim  mattt^r  for  a  cousiderable 
distance,  or  they  may  iavolvf  tlie  whole  cord  at  a  cvrtaiu  level,  turn- 
ing it  into  a  fibrous  mass.  The  blcx)d- vessels  snrrnniiding  and  in 
connection  -with  thes«  lUsoasod  ai-eas  show  soiiio  evidornws  of  thiok- 
ening  and  Incrwised  vascularity,  but  uo  tiiie  infln-niniatory  iirwpss. 
The  primary  iiathulojjical  tliiuigo  in  multiidn  scluiuaia  is  a.s  yH  un- 
known ;  many  things  point  to  itit  startiitgoriginaliy  from  Biuall  emboli 
or  tlirombi  which  lead  to  minute  softeninys,  with  a  sei^ondary  repai'A- 
live  and  sclerotic  proccis.  The  fact  tluit  tho  dis*-a.se  follows  infec- 
tive fevers  mak<ea  such  an  origin  of  it  aerm  ]irohal)lp.  On  the  other 
ham],  pathnlo^^ieal  uuatomy  does  not  yet  bear  out  this  view,  and  it 
is  possible  that  the  disease  bet;iiis  by  a  primary  de(;eneratiun  uSec-t- 
iag  first  the  myelin  fthentlia  of  the  nen'e  fibres,  this  being  foilawed 
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by  a  neuroglia  and  couii^etive-tuisue  ]'i:oliferatiou  which  ends  in  the 
foi-mation  of  the  small  inlands  of  sclerosis.  An  iinjiortant  path- 
ological i»couliM.rity  of  tliti  ^tnieenH  is  that,  while  it  desti-oys  the  myelin 
sheaths  of  the  nerves,  the  axis  cylinders  remain  intact  for  a  long 
time,  aud  oouseqiieutly  conduction  of  nerve  impulses  takes  place 
imi)©rfecl.Iy,  directly  through  the  nodular  masses. 

Cowrjir!  and  Jiuration. — The  disease  nma  a  very  irregular  course. 
Its  prodromal  stage  is  long  and  lemiasions  of  considerable  length 
occur.  The  disease  may  laat  from  tive  to  fifteen  years,  the  average 
duration  b»*ing  livt>  or  six  ycai-s.  FVath  Kometimes  occurs  from 
involvement  of  the  nerves  of  the  medulla,  but  more  often  from 
weakness  and  exhaustion  or  some  intercurrt-nt  malady. 

Vui^noittti. — The  diagnosis  in  typical  cojies  is  not  very  difRcaltj 
but  OS,  on  tlie  other  hand,  typif^al  eaaes  arc  not  common,  the  dis- 
ease has  always  to  be  studied  with  great  care  twfore  wrtainty  can 
be  reached.     The  diaguoais  is  baaed  upon  tlie  slow  development  of 
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Lite  disease,  witli  a,ttatilu  of  vertitjo,  weukuess,  Hiid  iinoertauiiy  iu 
gait;  also  upon  the  paralysis  of  the  extcetiiitieB  with  intention 
tremor,  ataxia,  rigidicj,  and  contractiiresj  upon  the  distiirlianres 
of  vision,  nystJigioun,  oiid  the  speech  troubles.  Tho  presence  of 
headarliey  attat^ks  of  vertigo,  apu}ileL!tifuriii  attafikn^  and  tlie  pecu- 
liar mental  eoudition  often  furnish  help,  Tlie  age  of  the  patient 
and  tk<«  cauKu  sliuuld  albu  be  tak<^u  into  cunsi deration.  Tbo  d\b- 
ease  iniiftt  be  distangiiislied  from  Fni>di-eich'i»  ataxia,  spaBtic  spinal 
paralysis,  locomotor  ataxia,  dementia  paralytica,  bulbar  paralysis, 
panitysiH  agitaua,  chronic  inc^ntiigitiii,  ami  hyntpria.  Thn  piiiiib^ 
alreaily  givi'ii  iind  thuse  hirnished  under  tiie  heads  of  these  ditfereot 
diseases  must  be  tttilized  iu  luakiuK  these  distinction 8.  The  method 
of  exclusion  may  bo  used  vith  advanca^'e  in  reaching  tho  diagnosis 
of  this  protuan  malady. 

i'rtujtwnin. — The  prognosis,  while  not  favorable  as  re^^ds  the 
ultimate  litire,  is  somewhat  favorable  aa  regards  tlie  remission  and 
improvement,  and  tlie  disease  on  the  whole  is  not  so  severe  as  is 
locomotxir  ataxia  or  tho  tither  deKenerative  disorders. 

Tn-uttn.rnt.  —  \ii  tlio  treatment  the  same  uieaaui-ea  ret^cimmended 
fur  other  (-lirunlc  diseuiiu^i  of  Uiu  nervous  system  iiiuttt  bo  urn- 
ployed.  Hygieuic  measures,  electricity,  and  hydrotherapy  have 
some  therapeutic  value.  Tnternally  the  use  of  larRe  doses  of  iodide 
of  potassium,  the  hypwlennio  injo^-tion  of  arsenic,  tho  mlministra- 
tioQ  of  nitrate  of  silver  and  uf  ciuluine  and  other  tonics  ai's  advised, 
A  very  regiilai'.  systematic,  mul  {[uiet  mode  of  life,  combined  with 
the  use  of  ioilide  of  potassium  and  bichloride  of  mercury',  has  pr<j- 
dnced  the  be.st  results  in  my  experience,  even  in  casea  which  gave 
no  history  of  syphilitio  infetrtion. 


THE   AWJPI.EXmS. 

Afioplexy  is  a  clinical  term  used  to  indicate  a  condition  charac- 
terized by  sudden  paralysis,  usually  attended  with  loss  of  consi'iouH- 
ness,  and  dtin  to  the  breakiuK  or  blocking  up  of  a  hlood-ve«s<?l  iu  the 
brain. 

Apoplexy  is  a  geiieml  t^rai.  Particidar  forms  are  desitribcil  in 
accordance  with  the  cause  of  the  apoplexy.     These  are: 

1.  Intracranial  hemurrhage,  from  rupture  ot  a  blood-vessel 
(Hemorrhagic  apoplexy). 

'2.   Acute  cerebral  sol'tenitig,  from  eniboUsm  or  thrombosis  (Gm- 
bolio  or  thrombotic  apoplexy). 
37 
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Apoplexy  proh   Intkackanial  Hemorehagk  (Ckrkbral  Hem- 
orrhage, Hemiplegia). 

There  are  four  groups  of  blood-vessels  in  the  brain,  those  of 
ttie  dura  mater,  those  of  the  pia  mater,  and  those  supplying  the 
basal  ganglia  and  white  matter.  Besides  this,  we  may  coDsider 
the  pons,  medulla,  and  cerebellum,  which  are  supplied  chieSy 
by  branches  of  the  vertebrals  as  a  separate  group,  subject  to  some- 
what different  mechanical  conditions.  Corresponding  to  this  we 
have: 

1.  Dural  or  pachy  meningeal  hemorrhages. 

2.  Pial  or  subarachnoid  hemorrhages. 

3.  Central  hemorrhages. 

4.  Hemorrhages  in  the  medulla,  pons,  and  cerebellum. 

It  is  the  central  hemorrhages  (No.  3),  due  to  rupture  of  the  blood- 
vessels going  to  the  great  basal  ganglia,  internal  capsule,  and  white 
matter,  that  constitute  the  great  majority  of  cerebral  hemorrh^es 
seen  by  the  physician.  It  is  this  class  that  I  have  particularly  in 
mind  in  the  following  description. 

Etiology. — At  the  time  of  birth  and  during  infancy  there  is  a 
slight  tendency  to  intracranial  hemorrhage  owing  to  the  accidents 
and  injuries  of  labor.  After  this  period  the  liability  is  .very  small, 
but  slowly  increases  up  to  the  ■  age  of  forty,  when  predisposition 
specially  begins.  Four-lifths  of  all  eases  oRcur  after  forty,  and 
the  tendency  to  hemorrhages  increases  in  each  decade  up  to 
eighty,  when  it  dimiuishes  absolutely  and  relatively.*  Males  are 
slightly  more  predisposed  than  females  (Bve  to  four).  Rather 
more  cases  occur  in  cold  weather,  at  high  altitudes,  in  the  tem- 
perate zone,  and  among  civilized  races.  Heredity  has  an  un- 
doubted though  nut  great  influence  in  predisposing  to  cerebral 
arterial  disease.  Infective  fevers  and  matasmic  states  are  predis- 
posing causes.  Chronic  kidney  disease  is  present  in  one-third 
of  the  cases.  Chronic  alcoholism,  syphilis,  and  gout  are  powerful 
predisposing  causes.  Rheumatism  is  less  important.  Heart  dis- 
ease, fatty  and  atlieromatous  arteries,  arteritis,  and  miliary  aneu- 
risms may  be  regarded  as    more  than  simply  predisposing — they 

•Among  53  GJiHes  roltGCtcd  by  me  at  BeDevuo  Ilnapitiil.  the  tigcs  were :  10 
to  20,  4;  31  to30.  6;  .31  to  40,  10:  41  to  50,  II;  51  to  60,  7;  61  to  70,  10;  71 
to  80,  5.  The  right  side  was  affected  In  23  chbcb  ;  the  left  in  35  casea.  Tiie 
location  was :  Pacby meningeal,  7 ;  pial  and  cortical.  8 ;  ventricular,  33 ;  corpus 
striatum  and  vicinity,  7  :  optic  tliakmus,  3 ;  corpora  quadrigemlna,  1 ;  pons. 
1 ;  cerebellum,  3. 
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arc  determining  causes.  Leucw^tha^mia,  strurry,  and  ptirjitira 
are  c«nditioii8  which  also  pai-licutarly  teud  to  cause  hemorrhage. 
The-  so-ca,lled  aj>oplwti«  habit  ^  »hoit  thick  neck  and  high 
shoulders  and  florid  facp — has  really  some  importance  in  tlie 
better  classes.  Congenital  anomalies,  such  ns  a  n&irow  thoracic 
aorta  or  inherited  delieiency  in  the  strength  of  thf-  walla  of  the 
blood-vessels,  also  play  a  part.  Any  sudden  physiea]  exertion, 
Buob  aa  straining  at  stool,  thu.  ezcit«m«ut  vt  ccntus  or  of  a  pas- 
sion, eating  a  targe  meal  and  drinking  a  gr4>at  deal  of  fluid,  en- 
peeially  alcohol,  taking  a  raid  Wth,  all  niny  lead  to  rupture  of  .an 
art**ry. 

The  9i/mptomt  are  the  prodromal,  tbuae  of  tiie  attack  aud  auute 
8t£4ie,  and  those  of  tW  rhronir  stage. 

Prodromal  symptoms  are  rare  except  in  syphilitic  eases.  When 
preu^imt  the  patient  suJTt>rs  from  dizzinesH,  luindiiH'HH  ol*  the  hrind 
and  foot  on  one  side,  and  a  failure  of  memory  fur  words,  lie  may 
have  "fnH"  ffH-liiign  or  even  pain  in  tlu*  head  and  bud  dreaniK  at 
night.  Kosebl'eed  and  irregular  heart  ai'tiyn  sometimes  oeeur.  The 
attack  always  comes  on  suddenly  and  may  be  accompanied  (1)  by 
ecniTulflions  and  coma,  (2)  by  coma  alone,  or  (3]  it  may  ciome  with- 
out loss  of  eoiisriouanesH. 

1.  Initial  convulsions  are  rare  and  generally  mean  a  meningeal 
heiDOrrhage.  When  present  they  are  unilateral  or  partial,  as  a 
rule,  but  nmy  be  general.  2.  The  common  mode  of  onset  is  with 
coma.  The  patient,  wilhont  warning,  sudilenly  becomes  dizrj', 
loses  coasciousDcss,  and  falls.  The  face  is  flushed,  the  pulse  hard 
and  rather  slow,  the  breathing  is  labored  and  iitertoruns,  the  cheek 
on  one  side  puffs  out  with  Ciich  expiration,  the  eyes  are  partly 
closed,  the  eyeballs  fixed  or  ileviated  to  the  paralyzed  side,  the 
pupils  are  contracted  and  rigid,  the  skin  is  bathed  in  sweat,  the 
limbs  are  relaxml,  but  aomo  evidence  of  hemiplegia  is  present;  the 
urine  may  be  retained  ar  it  and  the  fseces  involuntarily  evacuated. 
The  utine  is  nsnally  of  rather  high  sjicciflc  gravity  and  often 
contains  albumin,  even  when  tliere  is  no  renal  disease.  The  teim- 
perature  in  severe  cases  niuy  fall  below  normal  during  the  first 
twelve  hours,  even  to  W'  F.,  "but  this  is  not  the  rule.  It  is  Uie 
rule,  however,  for  the  t*-nipei-ature  in  a  few  hours  to  be  1''  or  S'' 
higher  on  the  pandyzcd  than  on  the  sonnd  side.  If  the  i*ase  is 
rapidly  fatal  coma  oontinne.t,  respiration  often  nssiuiu'S  a  Cheyne- 
Stokes  character,  the  pulse  \wci)nies  faster,  the  teniperalum 
gradually  rises,  and  usually  reaches  102^  ur  10,S"  F.,  until  just 
before  death,  when  it  may  sink  again.  Swaltowiii^  and  s|>eet'h 
become  difficult,   hypostatic  pneumonia  sets  in,    and    the    patient 
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ilifH  in  from  two  to  four  ilarK.  In  slowt^r  fatal  leases  the  patient 
riigaiiis  consciousTiewit  )>;i]-tiuily  and  th«Q  enters  a  couditica  of 
Btapor  or  miM  delintmi.  He  ih  restlet^  and  suffers  from  head- 
ache. Thu  tenipci-aturc  may  cimtinue  normal  for  a  time,  but  is 
usually  higher  im  tliw  iilTiH:ted  iside.  At  t)ie  end  of  two  or  three 
weeks  it  rises  higher,  i^neuniooia  develops,  the  jiatient  beecHQOS 
uocoDsciuus,  and  d»ath  ensueis.  In  the  favorable  cases,  which 
constitute  the  majority,  roma,  if  present,  gradnally  passes  away 
in  from  one  to  eix  hours,  leaving  the  patient's  mind  somewhat 
weuk  and  confused  and  hit)  npetrli  di.><turbed,  or  more  rarely  tlie 
intelligt-nee  may  not  hv  at  all  disturbed.  During  the  first  few  days 
or  weeks  after  the  attack  the  physieiau  fiuda  that  the  |jrominent 
symptom  is  the  liemiplegia.  This  atfecta  the  arm  and  leg  most 
and  the  fa<ie  U-aat.  Only  the  lower  two  branches  of  the  facial 
nerve  are  involved,  aud  the  patient  can  shut  the  eyes.  The 
tongue,  if  protruded,  lumK  to  the  pura.ly2«d  sidv,  the  uvula  is 
turned  in  various  ways  and  its  positioit  h  of  no  siguiht-aoce. 
There  is  often  some  evidence  of  cutaneous  an^sthoata  of  the  para- 
ly7^  aide,  and  losn  often  hemianopsia  and  distiirbanres  of  he^ng 
occur.  In  right-sideil  hpmiple|i,'ia  the  patient,  after  recovering 
consciousness,  is  often  uuablu  to  talk  or  to  undcrKUuid  what  ih 
said.  Examination  showM  that  he  has  a  motor  or  it<'Ui>ory  aphasia 
{Kidf!  Aphasia). 

The  deviation  of  tlie  eyes  and  head  to  one  side  usually 
4isupi)earii  in  a  day  or  two.  Occaaionally  there  is  a  b'mporary 
ptosis.  The  pupils  at  first  are  contracted,  that  on  the  paralysed 
side  the  more  so;  this  condition  disappears  wjth  returuiug  con- 
sciousness- 

The  paralysis  of  the  ami  and  leg  is  flaccid  at  first,  and  the 
limb  falls  heavily  when  lifted;  the  reflexes  are  lessened  or  abol- 
isheil. 

SotuctiiiK^s,  however,  rigidity  juits  in  at  ouce.  This  sympttim 
occurs  whi'u  bloiwl  has  broVfiii  into  the  ventricles,  and  also  in  some 
menin^al  hemorrhages.  The  skin  reflexes  are  abolished  or  nearly 
so  on  tht}  alluL'ted  »ido. 

The  usual  course  of  the  tempetatiire  is  for  it  to  rise  on  the  s*"*;- 
ond  and  third  day  to  100'  T.  or  102"  F.,  being  ^^  to  1'  higher  on 
th(i  panilywd  widi-.  In  a  few  days  it  gradually  fiills,  so  that  by  the 
eighth  to  the  titnth  day  it  is  nt;rnia]. 

If  the  temperature  continues  to  rise  after  the  fourth  or  fifth  day, 
it  is  a  sign  of  an  extension  or  iu^animatory  reaction  of  the  hemor- 
rhage. Hence  the  thermometer  furnishes  a  very  important  criterion 
of  the  seriousness  of  the  ease. 
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The  varying  (course  of  the  apoplexy  is  sliovrn  in  the  following 
disgnun; 
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The  Chrvnif  Staye,  li-mlfifetjit. — At  the  end  «f  a  month,  if 
fever  antl  symptoms  of  cerebral  irritation  have  siibsiileil,  theehronic 
ntage  may  be  Haiti  t«  iHtgiii.  The  hemiplegia  Ima  impi-ovcd,  the  pa- 
tieitt  ean  more  the  leg  and  anti  a  little,  sensory  nyniptoins  have 
lesReunl,  the  mind  is  <;Icur,  lifadaehe  has  disappeared,  iuipnive- 
ment  continues,  though  more  alowly,  for  several  iiumths  or  even 
one  or  two  years.  During  this  time  the  patient  is  "a  heniiplegio" 
(Fig.  205). 

Tlio  hemiplegia  aHeets  tlie  arm  mi>i-c  than  the  leg,  and  the  face 
least  of  alL  Tlie  distal  segments  of  the  Hmbis,  the  feet  and  hands, 
are  affected  more  than  those  near  the  tnink.  The  muscles  that  atrt 
bilaterally,  s'.ich  as  those  of  rfspi ration,  phoiuvtion,  and  facial  t^x- 
presHioti,  aro  but  Ktightly  involvcii.  The  p&ralyaiti  is  )u)t  strictly  a 
hemiplegia,  for  the  muscles  on  the  sound  side  are  somewhat  weak- 
ened, as  tests  wilt  show.  lu  severe  cases,  especially  in  old,  people, 
even  the  visceral  mitsfles,  c.-ipocially  those  of  tho  bladder,  ar« 
weakened.  At  tlm  onset  of  the  attack  there  is  sometimes  a  tem- 
porary "initial"  rigidity  of  the  musi-lea  on  the  paralyzed  Hiile, 
or  ail  "early"  rigidity  may  devvlop  in  one  nr  two  days.  There 
always  devftlops  at  ahont  th«  beginning  of  the  second  week 
a  "  late"  rigidity.  •  This,  which  at  first  is  slight,  gradually  in- 
creases, and  finally  coutractitrrs  iiifoct  tlie  paralyxetl  limbs.  The 
BUpertiuiiil  reflexes,  whirh  at  lirst  were  absent,  reappear;  liie  ttu- 
dou  reSexes  become  mueh  exaggerated,  and  clonus  can  he  ublaiuid 
in  the  leg  and  arm.  The  sound  side  shares  to  a  small  extent  in 
these  oouditioiiit.  The  contractures  affeet  the  extensors  of  the  foot 
more  than  th<?  flexors,  .ind  bring  the  toe  down  and  the  heel  up. 
The  leg  13  held  nearly  extended,  nod  the  limb  in  walking  is  swnng 
around,  the  \atf  Hcrapini^  thn  ground.  The  shoulder  is  addueted.  the 
forearm  flexed,  and  the  Angers  are  tightly  shut  into  the  palm  by  the 
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overartion  of  the  Hexortt  (Kig.  2(io\.      Tht?  fauial  moBcles  ehow  a 
slig'ht  ootitrauLiun  and  dtawiui;  to  Urn  ^tteMUni  e^ido.     The  muftcluii  uq 

the  paralyzed  side  do  act  waste. 
Ill  itifaiitilo  heniiiilegia,  however, 
tli4>  affprtf^d  limbft  grow  le^a  than 
those  on  cjie  sound  side. 

The    ])»nilyzeil     liiubs    may 
be  the  seat  of  peculiar  ili<(orders 
of  luoveiiiii^iit.     These  consist  of 
Adsuciatcd  movomenta. 
Twnior. 
Ataxia. 

*  Choreic  movementji. 
Coatinuous  or  athctoid  move- 
ments {Fig.  206). 

S}iaHti<-      niovcneutH      and 
cramps. 

Such  iiioveiueiiw,  aside  from 
Uiosft  llmt  are  ttpastir,  are  rarely 
seen  in  the  hemiplegia  of  adtilLs. 
The  eiectriral  irritability 
may  be  at.  tirint  sli};htly  increased 
01  dtmiuisUfd,  but  the  change 
is  s)ight  ill  ainoiiiit  and  never' 
reaches  the  ilugeiieratiTe  fitage. 

IlotnioiiU-'atheaia,  if  present 
at  (irst,  disaji|iearii  tu  a  great 
extent,  leaving  only  residua 
about  the  feet  and  hands. 
I'arwsthesiii!  aro  eoniraon.  In 
rare  vasfn  thv  patient  suffers 
gri'at  jiaiu  in  the  arm  and  leg. 
Thiin  ]>aiti  is  K^n^^'^l^y  of  a 
burning  t-hararter  and  vnry  olntinaU  and  distressing.  Cramping 
pains  in  tho  lei^s  and  arnia  are  c^JUimon  in  the  severer  cases. 

During  the  firt^t  fi%-<'  wfehti  Hfter  the  ontiet  joint  inBammations 
and  lifdsoces  may  attack  the  affected  side.  Tht^  temperature  of 
the  heuiplegic  side  is  usually  a  very  little  higher  than  that  of  tlie 
sound  side. 

Vasomotor  disturluinceSf  sweating,  skin  eruptinnit,  anil  inereaaed 
growtl)  of  hair  are  «ume  of  the  rarer  symptoms. 

The  mental  condition  is  moi-e  or  lees  affected.  The  patient 
becomes  irritable,  cries  eaaily,  and  i«  in  general  more  emotional. 


Tta.  909.— A  Cask  ow  Cbri-xic  nuunxou 
wrtH  c.atrrtti.aivmt^noM  cbiuokai.  Ilniom- 
MOAUB  (('urBrlinunD!  • 


mSEABEB  OF  THB    »llAI]7. 


4SS. 


Tbo  memory  is  impairei],  aiiil  the  puwer  of  cmiuraitTutmg  the  alten- 
tiou  and  caiTj'iiig  oti  work,  is  less.  Souictiuics  a  jjrugre&sivu  luuiilul 
ileWrioration  sets  iu  aud  ^]jile|)S>-  or  iiiKauily  (IpvcIo)ik.  The  menul 
clintui'bance  is  greater  in  uM  pco{>1t<  uiiil  (lcpf>ii<ls  soiuewlint  on  the 
size  of  the  htimorrtiage.  Thoau  forms  wliirh  produre  serious  aphasia 
especially  limit  and  Ipssen  meutnl  activity. 

McMNUKAL  .\i'ui-Li:.\v.' — A^idij  from  the  ajiuplexies  due  to  rup* 
tiire  of  thn  I'Oiitral  artevif.'^  and  invoNfiiifiitof  T)it>  bisal  gaiiglia^iist 
de84.>ribed,  ther«  are  a  minor  number  in  which  tlie  meningeal  m*- 
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teriea,  the  ccrulictlar,  nv  some  branch  of  the  basilar  are  Bff<>ct«d', 
hentHt  w«  hav«  meningeal,  cerebellar,  and  pons  ht'inon-hage^. 

Hemorrhages  from  th<t  venselsof  thu  dura  matvr  are  usually  clu« 
to  a  rupture  of  the  luiddlu  uit^uiufceal  artery  or  vein  or  somo  of  its 
branchcit,  and  this  is  eapeciidly  true  in  sui-h  h«*iiiorrhat^  as  arA  th<> 
VHsnlt  of  iTijiiries  to  the  heail.  The  causes  are  injuries  to  the  heail, 
iuc-huling  obstetrical  iujuricu,  alt-dhuHsiii^  itiiil  iiiKHuity. 

In  durul  homorrhaiteti  the  r-ituH  vj  Iwiitl  ii^tirirs,  the  clot  is 
sometiiiH-a  iiitraLlurat,  lyin^;  in  tha  arachnoid  space,  and  sometimes 
epidural,  lying  I>ctween  the  bone  and  the  dural  membrane.  The 
extradural  heinori-hagca  aru  perlutiM  a  liith)  iiioru  coinmaq.  In  over 
one-half  of  these  there  is  an  interval  of  coitsciousnetis  lasting  from 
a  few  hoiu's  to  two  mouths,  but  utiually  only  a  few  hours,  between 
the  accidt-iit  ami  tiie  time  when  distinctive  cerebnil  symptouis  de- 
velo]i.  Then  the  patient  gradually  becomes  dull,  somnolent^  and 
finally  comatose.  In  about  one-half  the  cases  thin  interval  of  con- 
suiouHtiesB  between  the  accident  and  the  development  of  ]iemipl8gi& 
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is  pruneiit.  Along  with  the  gradual  or  rather  suddeu  loss  of  con- 
8uiouBiu<!!W  thern  develops  a  hemiplegia  upon  the  side  opposite  the 
«lot.  This  is  usually  not  complete,  though  it  may  become  so.  An- 
esthesia is  rarely  prenent.  The  retlexes  are  generally  somewhat 
exaggerated,  and  there  may  be  considerable  rigidity.  Spasmodic, 
movementa  of  Bmni'  kind  otrur  iu  nearly  half  the  extradural  cases 
and  in  more  tlum  haU' of  the  intradural.  These  spasmodic  move- 
ments may  involve  tlie  whole  of  the  affected  side,  or  may  simply 
afifect  the  eyi'S  and  the  fiu-ial  musi^les.  They  consist  of  irregular 
twitehiugs.  The  pupils  lu-e  usually  somewhat  contracted,  more  so 
upon  the  paralyzed  side.  When  there  is  a  dilated  pupil  on  the  side 
of  the  lesion  and  a  small  pupil  on  tlie  opposite  side,  it  is  known  as 
the  HiUchinsim  jiiipit,  and  means  a  severe  brain  compression  involv- 
ing the  third  nerve  at  the  base.  The  eyes  are  generally  both  turneil 
toward  the  affected  side  and  away  from  ttie  lesion.  The  pulse  is 
slow  and  full;  the  respiration  is  rarely  stertorous,  though  it  may 
sometimes  be  so,  and  Gheyiae-Stokes  respiration  may  be  present. 
In  these  cases  the  clot  is  very  large  and  the  compression  great. 
Aphasia  may  be  present  if  the  clot  is  upon  the  left  side.  The  tem- 
perature may  be  raised  one  or  two  degrees,  or  it  may  be  normal. 
Thft  progress  of  the  disease  is  usually  steadily  fatal  unless  surgical 
interSBtence  is  undertaken.  The  coma  deepens,  the  respiration  be- 
comes stertorous  and  then  embarrassed,  the  pulse  gets  rapid  and 
weak,  and  the  patient  dies.  With  surgical  interference  (since 
1880),  betweeu  twxi-thinls  and  three-fourths  of  tlie  cases  are  saved 
(Scudder  and  Lund>. 

Dural  hemorrhages  <>rrurrhi;f  id iojtat ft irti/fi/  -Are  due  sometimes 
to  the  rupture  of  a  meningeal  artery,  ami  sometimes  to  rupture  of 
the  veins  of  the  pia  mater.  This  idiopathic  hemorrhage  is  rare  in 
onlinary  practice,  but  is  not  sj>eciaUy  so  iu  insane  asylums  or  in 
large  city  hospitals.  This  i.s  because  the  two  great  causes  of  this 
ty|»e  of  homorrhage  are  insanity  and  alcoholism.  General  paresis 
is  the  form  of  ius;tnity  with  which  it  is  oftenest  associated.  In  the 
case  of  alcoholics,  it  is  prol*able  that  injuries  from  blows  are  an  ex- 
citing fact<»r  in  the  jtrmlnction  of  tlic  hemorrha$re,  these  ixTurring 
while  the  jxitient  is  in  a  sfeit**  of  intoxication.  The  sympMms  of 
i(iioi»athic  hcmorrhafie  art'  extremely  variable,  owing  to  the  compli- 
cating influences  of  the  insanity  and  alcohol.  The  patient  after 
sufferiuj;  from  headaches  or  vertigo  becomes  suildcnly  odinatose  and 
shows  marktHi  evidem-es  of  hemiplegia  and  even  of  .iiiu'sthesia. 
Rigidity  of  the  ]\traly7t\l  side  is  often  present,  and  sometimes  sjias- 
modic  inoven\ents  are  observed.  On  the  other  hand,  at  times  the 
u^Iysis  can  hardly  be  observed,  and  the  patient  is  in  a  semicoma- 
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toon  Btate,  han  a  muttering  deliritim,  aiiil  presentR  tliu  general  aspect 
of  a  person  sufTeriug  from  the  tpdema  or  "wet*brain"  of  ak-oUoltvs. 
In  diii'iil  hemorrhages (HTurrmK  iu  jiai'^sis,  the  patient  usually  witli- 
out  warning  becomca  unconisriou»,  and  he  ofWn  hiis  noinn  nonvulsive 
BVinptoms  and  a  hemiplegia  develops.  In  these  cases  there  is  often 
a  rapid  improvement,  aixl  tlio  iiatiout  gets  partly  well,  usiuiUy  ex* 
perieuL-ing  other  attacks  later 

PiAL  APoLRxr  oocurs  very  rarely,  and  the  most  frequent  cau»fi 
is  trauma  associated  perhaps  with  syphilis  and  alcoholism.  In 
miuiy  instaurCH  very  Rliglit  h)i-Hli/,ing  syiiiptoma  occur,  and  no  ahi^o- 
lute  diagnosis  can  be  made.  If  the  humorrbage,  however,  is  in  the 
motor  area  uC  the  cortex,  Local  spasmodic  movements  and  sotuvt  hemi- 
plegia are  obsorvetl.  The  most  characteristic  aymptoms  are  the 
sudden  incomplete  hemiplegia,  involving,  perhaps,  mainly  an  arm 
or  a  leg,  associated  vith  local  spafimodio  movements,  reseubliag 
Jat^soiiiau  epilepsy. 

Pons  Ai'orLEXV. — This  is  aocompa;iied  by  initial  loss  of  con- 
srioiisuess  and  sometimtis  with  spasmodic,  jerking  movements  of  the 
limhit,  more  partiimlarly  of  the  legs.  Some  rigidity  on  both  sides 
of  the  boily  may  be  present.  The  fmtial  or  ocular  nerves  may  be 
involved,  and  speech,  articulation,  and  swallowing  may  be  aCfeitted. 
The  pupils  |ire  often  contracted  almost  to  a  pin  point,  and  the  respi- 
ration is  fdow.  Tlie  tejiiperature  almost  always  rises,  and  may  r«arh 
as  high  as  103"  or  HM"  F.  There  may  be  some  diitturbsncv  iu 
sensation  and  some  hemiplegia.  Thine  hemorrhages  are  usually 
&lal. 

CRRRiun.i.AR  AroPLRxr. — Hemorrhage  into  the  cerebellum  DO- 
entsin  obeortvo  per  cent  of  all  fatal  cases.  ItA  recognition  isTery 
diAcult.  There  is  sometinHn  a  preliminary  perind  of  severe  head- 
ache, lasting  several  days.  la  other  cases  the  patient  at  ouoe  falls 
into  a  stale  of  profound  cuma,  with  stertAjrous  respiration.  Vomit- 
ing sonesimi-s  occurs.  There  may  be  some  h<fuiiplegta,  and  if  so 
A\b  is  on  the  aide  of  the  lesioa,  owing  to  this  preasare  on  the  motor 
tract.  Distinct  erideiiees  of  hemiplegia,  however,  are  not  always 
ofaMrred.  The  condition  of  the  pulse  and  arterial  syiAem  is  very 
mnch  liko  that  of  orrlinary  apo|dexy,  but  the  respiratory  system  is 
nsually  nore  aerioasly  afleeted.  DisSurbanoea  in  the  movementa  of 
tlie  eyes  and  in  swallowing,  and  in  fart  all  than  synptoms  whirli 
thorn  %  pnanre  or  irritatioo  due  to  blood  oodng  into  the  foartk 
viBbicIt  m^  be  praent.  Death  ia  alnxMt  sum  to  omir,  and  is  in- 
vritable  if  the  hemorrhage^  as  is  so  often  t^  e*ac  breaks  tkrvogk 
and  rsa»hwi  tlie  loartli  vmtxiela. 

Pmktlmfgamd  JtmftiJ  .4jMtestjr.— Spoatanfloas  iutnrtaaial  hewt- 
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orrhaf^  is  alvnys  due  to  the  prfsenne  of  diseased  blocKl-v«B8elB  in 
Ui8  brain.     This  dixcased  conditiou  coasiHts  of: 

1.  A  (legeiierative  arteritis  whidi  results  in  producing  smatl 
aneurisms.  2.  .A.  fatty  dflge Deration  of  the  %-essel  walls.  3,  Be- 
iiidea  this,  iii  most  cases  the  larj^r  hlofMl- vessel  a  ave  atlieromatoiis. 

1.  Thi!  artrfrritis  prixUn-t-s  small  or  miliary  nncuiisma  which 
affei't  only  tlie  smaUer  arteries,  espwially  those  of  the  ceiitraJ 
KixnitJ.  They  may  l>e  fusifunii  or  sacculated  in  sba]>p;  they  range 
in  aizo  from  ont-fourth  to  one  millimetre  (  yj^  to  ,'y  in.)  in  diameter. 
Thpy  are  tisiisilly  not  vpry  mimcioiis,  hut  there  may  be  as  many  as 
a  himdred  in  the  briiiii.  They  are  the  results,  not  of  inflajiimatioii, 
but  of  a  de^'eueratiun  which  uiii-i^tslirBt  an  area  iii  the  iutenial  coat; 
this  causes  local  weakiieiui  and  coniu^nent  dilatation;  secondarily 
there  is  a  periarteritis.  These  aneurisms  oerur  alniuHt  exclusively 
during  the  dt^ncrative  poriod  of  life. 

2.  Fatty  degeneration  of  tlio  walls  of  the  small  cerebral  aiieries 
occurs  in  purpiu'a,  st^urvy,  leucocythijemia,  iii:Li'asmi(T  conditions, 
;inJ  ]«)at-iiifei-tivM  status,  especially  in  early  lite,  and  is  the  com- 
mon laiiso  of  hemorrhago  at  thnt  time. 

3.  Atheronia  affects  the  larger  vessels  only.  It  is  indirectly  a 
causu  of  heniorrhagu  by  lcH);eniiig  the  elasticity  of  the  vessel  wall. 
Atheroma  is  present  in  from  one-«ighth  to  one-fifth  (^f  all  cafles. 
Hypertrophy  of  the  heart  is  a  factor  in  causing  hemorrhage,  and 
such  hyperti-ophy  oxista  in  ahotit  forty  per  cent  of  cnses.  Emboli 
liKlged  ifi  the  cerebral  arteries  may  cause  hemorrhage  by  suddenly 
stuppiDg  the  arteriiil  circulation  and  j-aising  the  blood  pressure. 
Hemorrhagi'8  are  founil  by  far  the  oftenest  (twenty  per  cent)  in  the 
caudate  and  lenticular  nuclei  and  ailjacent  parts.  Thw  lenticular 
and  ] en ticulo- striate  branches  of  the  middle  •cerebral  are  ofteneat 
affected;  next  the  brani^lics  nf  the  anterim*  eercbral  totJie  <iiudHte  nu- 
cleus and  the  venti-iculo-optio  bratii-hes  of  the  middle  cerebral.  The 
bratn-hes  of  the  pustiTior  cerebral  break  more  rarely.  The  parta 
affected  in  hemorrhage,  in  urdcr  of  frequency,  are  about  as  follows: 

Caudate  and  lenticular  nuclei. 

Meninges  and  cortex. 

Centrum  ovale. 

Optir  thalamus. 

Pons,  cerebellum,  meilulla. 

Cortex  heniorrhases  art:  generally  small  and  maybe  subarach- 
noid or  may  break  through  into  the  anM^hlloid  c«%-ity.  Ventricular 
hemorrhages  are  almost  always  secondary  to  a  rupture  into  the 
neighborhood  of  the  basal  ganglia.  Pous  hemorrhages  oecur  usu- 
ally in  the  median  line.     Cerebellar  hemorrhages  are  oftenest  due 
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to  niptiiro  of  the  superior  cerebellar  artery.  Tliey  usiiallj'  cluaie 
their  way  externally  and  break  into  tlie  fourth  ventricle.  IXiral 
heiuorrhagcs  aro  duo  lo  ni)9tui£  of  tht^  iiieniiig«'al  veiuts  and  ancries 
and  of  the  vessels  iu  uewly  orgaiMzed  elcts.  They  lie  in  the  araeb* 
noid  cavity  and  flatten  Uie  convoKitions. 

The  reparative  chanji^'s  after  a  hemorrhage  take  the  following 
oourife:  1st,  Coagulation  vf  the  blood,  which  in  a  few  days  begins 
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Fta.  ttn.—SJttifwvi4»  TUB  I>imiitDtT  Aaua  CoMtmm.x  Imvolvkk  tx  Ctattaaun.  IUmum- 
KBAAL    Art.  L.  ^.,  leaUciilo-itrlab^  artiry;    Arl.  I^   rl  ,  InikUcnUi-  optic;  Art.  O.  R..  ea- 

to  s<j[ten  and  become  absorbed.  2it.  yorinatioii  of  u  tibrinous  wall 
about  the  clot.  This  occur.s  from  the  Wfventh  tu  the  ninth  May. 
3d.  Formation  of  a  uyst  with  transparent  fluid  contents,  and  per- 
hajiH  fibruus  Iralx'culu!  running  through  it,  twentieth  to  thirtieth 
day.  4tli.  Contraetion  of  the  cyst  wall,  which  begins  hy  the  fortieth 
day.  Tith.  .S««oudary  dogeneratiouB  l>e]jiu  from  the  tenth  lu  the 
fourteenth  day. 

rhtf«ioiotfif. — The  blood  pressure  of  the  cei-elnal  arteries  is  equal 
to  about  Inn  mm.  of  mercury.  The  resistance  or  supTwrt  furnished 
1^  tho  eurrouiidiug  tiHSuo  is  equal  to  about  10  mnL,  of  iiiei-cury. 
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Heotre  there  is  a  epeeial  liability  to  ruptui'C  of  intracranial  vessels. 
The  middle  cerebrala  ai'e  most  oftea  affected,  because  they  are  in 
tlie  most  direct  line  from  t!ie  heart  nnd  are  nearest  to  that  organ. 
The  jii-eaaure  lessens  as  the  arteries  suhdivide  and  get  farther  away 
^nt  the  K?art  (Mendel), 

The  dlaffnosix  of  hemorrhagie  apoplexy  miisi  be  made  Uom  alco- 
huliv  itoiiia,  uriciniv  coma,  opium  cuiiui,  epikp»y  and  hyst^^ria;  acute 
softening  from  embolism  and  thrombosis. 

From  aleoholic  coma  the  diagnosis  is  made  by  the  odor  of  the 
breath,  the  incnmpWte  mma,  thn  eqiia]  pvipiln,  thit  absemnf  of  low 
or  unequal  temperature. 

From  uro-'uiic  coma  by  tht*  ubseuce  oE  atbumiu  aud  casts  in  tlie 
urine,  though  their  presence  docs  not  surely  indicate  uraemia;  by 
the  unequal  pupils,  the  temperaturp,  th«  absence  of  hemiplegia  and 
<]t'  the  physiognomy  pceuliar  to  eases  uf  chrouic  Bright's  disease. 

From  opium  poisoning  by  the  histor}',  the  stomach  contetits,  the 
pteseuco  of  eijiial  ujid  conti-ac-tt'd  pupils,  the  slow  respirations,  the 
U'mperutiire,  and  the  abseaee  of  paralysis. 

From  epilepsy  by  the  history  of  thr  onset  with  epileptie  crj*,  the 
dilated  and  equal  jnqdls,  the  biting  of  the  tonguf.  the  absence  of 
hemiplegia,  the  rather  rapid  return  (»f  cuuHciouHheHs. 

IlystericiU  attai-ka  present  little  semblance  to  that  of  apoplexy; 
hysterical  hemiplegia  is  diacacterized  by  its  Hacoidity,  by  its  not 
involving  the  face,  and  by  the  presence  of  the  anffisthesiaa  and  other 
hysterical  ytigmatn. 

lu  embolic  softening  tlii'  earlier  age  of  the  patieut,  the  presence 
of  decided  valvular  heart  disease,  th*»  parturient  condition,  the 
slighter  degree  and  sboi-tei-  duration  of  coma,  the  ab.sence  of  seri- 
ona  disturbance  of  temf)eiatute,  the  oimet  first  of  paralysis  and  then 
of  coTivnlHive  mavemenis  and  coma — all  lead  to  a  presninplion  in 
favor  of  embolism. 

The  presence,  ou  the  other  hand,  of  a  congested  face,  tense 
puUo,  and  throbbing  carotids  favor-s  the  existence  of  a  hemorrhage. 

From  thrombotic  softening  diagnosis  is  more  ditlicult.  The  oc- 
currAine  of  prodromata,  eouaistiug  of  slight  seizures  quickly  recor- 
ered.  from,  the  slighter  degree  of  cuma,  the  advanced  age,  hard 
atheromatous  arteries,  evidence  of  aiiwmia  aud  asthenia,  weak  or 
fatty  heart,  the  absence  of  stertoi-ous  respiration,  flushed  face,  aud 
unequal  temperature  not  much  lowered  or  raised,  the  slight  pupil- 
lary disturbance,  and  absenct*  of  convulsions  point  to  thrombotic 
softening.  EvidiOnee  of  a  lesion  in  the  pons  or  cerebellum  suggests 
hemorrhage,  while  evidence  of  lesion  in  the  medulla  points  abnoat 
surely  to  softening. 
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The  chances  in  aiiy  case  betwiteii  the  n^eii  of  Uiirt^v  ami  titiy,  if 
there'is  nu  heart  tliKeaa*^,  are  six  to  vnv  m  favur  uf  heinorrtia^. 

T'roffnosts. — The  iniijority  of  cases  get  over  the  lirat  attat-k. 
They  are  very  liable  to  have  anotlii-r  withiu  one  Ui  tivc  y<>ars.  The 
uiiiiurity  recover  from  tliis.  Few  stirvive  a  third  attark.  The 
prognosis  of  the  attack  itself  depeiuls  on  tlH>  Kpverity  of  the  coma 
aod  {laralysis,  Uie  tlistiirbiiure  of  temperature  and  of  inspiration, 
the  ftvidence  of  niptiire  into  the  ventricles,  the  development  of  de- 
cubitus, the  continuance  of  to»3  of  control  over  the  bowels  and 
bkdiU-r. 

If  profound  conm  t.-oiitiiiues  four  daytt  there  is  little  hope;  if 
fever  develops  and  continnes  steadily,  or  if  there  is  initial  sub- 
normal temperature,  the  prognosis  is  grave. 

If  the  patient  passes  ihe  iirst  week  witli  liulf  or  no  fever  and 
eonaciousness  has  returned,  the  prognosis  is  good. 

The  presence  of  renal  dittcase  and  of  alcoholiitiu  is  bad.  Devel- 
opment of  slight  deliriuiD  which  continues  is  unfavorable. 

CerL'bellar  and  jjoiis  lieniorrhages  are  very  fatal,  meuiugcal 
slightly  \e»<i  ao. 

The  prognosia  of  the  chronic  stage  has  been  given  under  ayinp- 
toniB. 

Improvement  continues  rather  rapidly  for  three  iuodUis,  then 
very  slowly.  Impi-oveiiieiit  may  continue  for  one  or  two  years. 
Complotfl  recovery  is  very  rare.  The  great  danger  afU^r  middle  age 
is  recurrence  of  the  attack. 

Tn-atment  o/  t/ir  Atiack. — The  patient  should  be  laid  iu  a  hori- 
zontal position  and  kept  quiet.  Ice  should  be  applied  to  the  head 
and  hot  bottles  at  the  feet.  The  feet  and  legs  shonld  be  swathed 
in  clotlis  wrung  out  in  hot  water  containing  mustard,  a  cupful  to 
a  pail  of  water.  A  laxative  shouhl  bo  given,  eitlier  one  or  two 
drops  of  croton  oil  or  a  quarter  of  a  grain  of  elaterium.  If  there 
is  evideuice  of  intense  cerebral  couyestiou,  the  pulse  being  very  full 
and  hard  and  the  hr-art  beating  .strongly,  hkeding  eight  to  ten 
ounces  is  justifiable.  Ordinarily  it  is  better  to  give  a  drop  of  tinc- 
ture of  acouite  every  twenty  minutes  for  two  or  three  hours.  Pres- 
sure on  the  carotid  of  the  suunil  side  and  even  ligature  of  it  have 
been  ri'comnieinied,  but  there  is  no  experience  yet  to  justify  either. 
Administration  of  bromide  of  sodium  and  cnemata  of  ergot  have 
been  advis«l,  but  are  of  dmibtiiil  value.  After  the  first  twelve 
hours,  ti-eatinent  must  bo  symptomatic.  Should  delirium  and  other 
evidence  of  mental  irritation  appear,  large  blisters  must  be  applied 
at  the  back  of  thp  neck  and  an  elati'iium  purgo  given  if  the  jKitieDt 
IB  not  t(io  weak.     The  use  of  iodide  of  potassium  or  mercury  is  not 
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indicated  ualo88  the  c-atte  is  distinctly  syphilitic.  'Die  passagB  of  a 
Ralvaniy  current  thruugh  the  brain  cannot  iioasibly  do  any  jfood. 
Great  <^are  should  now  be  takeu  that  the  patient  does  not  derc1o]< 
pneumonia.  The  mouth  and  phiu-ynx  should  be  cleansed  anti.septi- 
call)'.  and  the  parimit  should  not  be  allowed  to  rfiiiain  in  one  jHwi- 
tioii.  11  there  is  suffii-ieiit  evideu<'ti  o£  a  int^ningeal  or  coiticai  clot, 
trepliiiiiuj;  shuuld  be  seriously  co»sider«d. 

At  thp  fud  of  three  or  fuur  weeks  the  faradic  battt>i-y  may  be 
naed  cai-efnlly  dti  the  atTei-ted  limiiK.  A  s^nre  of  fifteen  minutea 
daily  hn-  four  %»  nix  weeks  shouhl  he  fjiveii,  then  treatiucut  shoidd 
be  suspendtil  fur  a  fortuifiht,  to  l»*  lieKun  again  and  kept  up  syste- 
matically fur  a  year  if  lifted  be.  fttissa^e  tany  he  alternated  with 
the  ele<'trieity.  W'hi'U  confmrturps  develop  the  stabile  gal%'anic 
cun-eiit  may  lie  tried,  though  it  lUjca  little  good.  Static  sparks, 
however,  are  helpful {  lukewarm  baths  should  be  tried  aud  meas- 
ures iised  to  pi-oilure.  hyiterpxteusion  of  the  affected  parts. 

hiternally  diiriDg  this  tiuie  the  patient  is  to  be  given  courses  of 
iodide  of  pfjtassium,  tonics,  and  laxatives  if  needed.  The  patieut 
shniild  1)0  made  to  live  a  f\uiet  life,  preferably  in  a  warm,  equable 
climate.  The  kidneys  hliould  he  kept  active  and  arterial  tenKion 
low.  For  these  purposes  uitroglycerin  should  be  given  aud  at  times 
small  doses  of  chloral,  and  the  dit-t  slumld  t>e  simple  and  ratlier 
non-nitTf>genoii9.  Strychnino  in  very  small  doses  (gr.  xhs)  sometimes 
helps  the  eontraetures ;  so  also  do  the  bromides  and  physoatigma. 

AUUTK    8«PTK.SIJ((1    il?   THK    ItuAIN     (K.HHOLIWM,   TltHUMBOSlB). 

Acute  Kofteni)i>r  is  a  condiUoJi  caused  by  the  plugging  of  a  blood- 
vessel with  an  enil)oliis  or  thrombus,  and  is  ch.iracterized  by  a  sud- 
den apoplectic  seizure;  the  symptoms  eventiwlly  running  a  course 
like  those  uf  cerebral  hemorrhage. 

^iWft'/.v.— Embohsm  oc-curs  rather  more  often  in  women,  throm- 
bosis iu  men.  Kuibulism  is  rare  in  ehildretii  it  oceurs  ofteuest  be- 
tween the  ages  of  twenty  aud  fifty,  Ihroiiibosis  betweoeu  the  ages 
of  fifty  titid  Keventy.  The  iniwt  imjMirtaiit  prediaposing  fart.ors  in 
erabolisui  are  acute  or  rei-urreiit  emloviirditis,  infectious  fevers,  pro- 
found auu^mia,  pregnancy,  aud  bluod  dyscrasias-,  iu  thrombuNis, 
syphilitic,  lead,  or  gouty  arteritis,  fatty  heart,  and  blo<Ml  dy.'it^rasias. 
The  Hiiine  ciuses  which  lesui  to  the  arterial  disease  whieh  produces 
uerehral  hemorrhage  also  predispose  to  thrombosis,  Ihnngh  in  the 
latter  condition  atheroma  jilays  the  im]Kirtaiit  [Ktrt 

St/mjit-ims.  — In  embolism  there  are  rarely  any  premonitory 
Sj'mptDnis;  the  onset  ij  Kudd«^ii;  it  may  l>egin  n'ith  some  convulsive 
twitx'hingK,  then  follow  hemiplegia  and  temporary  log."*  of  ronscious- 
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TiMB.  Coma,  however,  is  rarer  tlum  in  heniorrhagp,  and  if  prenont 
is  nsuaJly  shorter.  There  is  rarely  vomiting,  nwr  do  wh  fiml  the 
liard,  pulsating  arteries,  flushed  face,  and  severely  stertorous  breath- 
ing. The  initial  t«iii|>ei'aliire  ohangts  )ui>  slight,  but  in  a  f«tv  days 
fever  may  develop. 

In  thrombosis  preiimiiitoTT  symptoms  an?  frequent.  In  syphi- 
litic i-ases  there  are  headarhes  and  crauial-iierve  palsioa.  In  other 
I'nttes  vertigo,  tumnoi-ajy  upliuiiia.  kriiiisivut  heiiupk'gia,  iuuuSih-ss 
<>f  the  hand  and  foot,  and  drowsiness  may  be  present.  Thf  onset 
is  more  gradual;  the  hemiplegia  slowly  develops,  taking  several 
hours,  perhaps,  for  its  i-nm|vWti()t);  meanwhile  th>(ipaiient  grmlunlly 
becomes  eouistose.  The  attack  sometimes  is  rather  sudden,  with 
uo  loss  of  couscicusueiMi,  and  it  may  occur  in  sleep.  The  tempera- 
ture often  haK  a  flight  initial  fall,  followed  by  a  rise,  jnxt  as  in 
hemorrhage.  In  both  emWlism  and  thrctmliosis  the  hemiplegia 
tends  to  im]irovo  very  mueh  in  a  few  days  or  weeks  unless  tin;  vl-s- 
sel  obliterated  is  a  large  une.  Kmholism  is  rather  more  apt  to  afTect 
the  Ifft  side  of  Uie  brain,  though  the  difference  is  not  great.  The 
middle  cerebrals  are  moat  fretjnently  alTected  (seventeen  out  of 
tventy-seven  cases).  Softenings  affect  the  vertebrals,  basilar,  and 
posterior  rerebral  arteries  more  often  relatively  than  do  hemor- 
rhagea;  then  the  initial  symptoms  may  uut  present  the  character 
of  hemiplegia,  but  of  a  bulbar  pamlysis.  Acute  aofteuiiig  may  kill 
within  Iweuty-four  hours,  but,  as  a  rule,  tlie  patient  survives  the 
onsets  and  if  ho  dies  it  is  not  for  .several  weeks.  After  the  acute 
stage  Is  over  the  ]iatient  passes  into  tliii  chronic  stage,  wliieli  re- 
sembles in  nearly  all  respncts  tliat  of  hemorrhage.  After  an  acute 
softening,  however,  it  is  believed  tliat  there  are  more  spastic  syuip- 
tom.s  and  A  greater  tendency  to  mobile  spaam.  In  emboli<ini,  owing 
to  the  youth  and  freedom  from  art«'rial  disease,  the  mind  is  .less 
aEfectcd ;  while  in  thrombosis  the  contrary  is  the  case. 

Patholoff^. — The  embolic  plug  cuts  off  the  blood  supply  from  a 
eertaiu  area  of  brain  tissue.  In  twenty-four  hours  this  begins  to 
jioften.  If  the  area  is  in  the  cortex  it  becomes  red  (red  softening); 
if  in  the  white  and  less  vascular  part,  it  is  usually  white  with  a  few 
red  ])unct.i1e  spots.  The  reid  softening  gradually  beeonies  yellow 
(yellow  sufteniug).  The  dead  tissue  softens  and  is  absorbed,  leav- 
ing a  cicatrix  or  cyst.  If  the  embolus  contiins  infective  mierobea 
there  may  be  a  lix-al  etu-ejthalitis  and  abscess. 

In  thrombosis  there  are  usimlly  evidences  of  extensive  athe- 
roma or  syphilitic  arteritis.  In  those  Instances  in  which  the  Ihi-oni- 
bo&is  is  caused  by  the  blood  state  and  a  weak  heart,  little  arterial 
change  occurs.     Atheroma  afF^'cts  chietly  the  intenial  carotids  and 
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the  large  arteries  at  tlie  base,  viz.,  the  middle,  anterior,  and  poste- 
rior cerebrala  and  the  basilar  iind  vertebral 8.  .Thnimbtisis  with 
apoplexy  oci^urit  oftenost  iii  the  curpoca  striata  aad  optic  thaJaiuios, 
DffXt  in  the  pony  and  luvdulla.  Kmboiism  almost  alwaya  affects 
the  grfat  btiaal  ganglia  or  some  rortiral  branch  of  the  Rnt^nor  and 
middle  cerebrals.  The  secondary  changes  after  thivmbosis  resemble 
those  after  t^mbotiKni;  a  thrombus,  however,  may  lead  to  supple- 
mentary embolism  thi-ough  breakiag  otf  of  a  clot,  and  both  condi- 
tions may  cau»e  a  couiplieatlug  cerebral  UemorrJiaKe. 

7'A>-  Itiii^nnxix. — The  important  ]ioitit)i  have  been  gone  over 
under  the  head  of  hemorrhage.     They  may  be  tahnlated  tn  part  here. 

UEXORKnAGR. 

Age,  thirty  tii  fifty. 

Hei-editary  history  of  arterial  diaeuse. 

8iLddeu  unset,  with  coma  and  paralysis  ortmrring  together,  the 

la  deepening. 

Initial  and  eai-ly  rigidly. 

Very  nneqtial  pupils. 

Rtertorous  breathing  and  hard,  rather  bIow  pulse. 

Peculiar  alt4>rQatiag  conjugate  deviatioii. 

Early  rigidity. 

Peculiar  disturbances  of  temperature,  as  described. 

AOUTB   SOFTEHIHO. 

Earlier  or  later  age. 

History  nf  syphilis. 

Premonitory  symptoms  and  more  gradual  onset  ^in  thrombosisii 
more  transitory  coma  or  absence  of  eoiua. 

(Initial  couvulsive  movementK. 

Pretteucp  of  weak  heart  (in  tbi-ombosts)  oi'  eudocarditis  (in 
embolism). 

Sligbt  liem!p1egrla  with  aiiH^stheRta. 

The  puerperal  state  (embolism). 

KmboliBni  is  distiuguiabeil  by  the  age,  the  presence  of  eudo- 
carditis, of  tlie  puorperium  or  iufectiva  fevers,  and  by  the  sudden 
onset,  with  perhaps  some  convulsive  movements.  ThromlHisis  oc- 
curs oftener  in  the  iigeil,  and  there  are  prodromata— b  slower  onset 
and  evidence  of  .'U-terial  disease  and  a  we:ik  heart. 

The  jim^nofiiii  as  regardn  the  attiiek  is  somewhat  better  than  in 
hemorlijige,  as  a  rule.  In  embolism  it  is  good  as  regards  reourrent-e; 
in  thrombosis,  bad.  The  mental  condition  is  better  in  embolismi 
usually  worse  in  thrombosis.     The  recovery  from  attacks  is  more 
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complete  in  acute  softening.     After  the  clironic  stage  is  reached, 
however,  the  prognosis  is  about  the  same  iii  all  forms. 

The  trrat>nHnt  of  the  attucks  cunaistti  «HS«iiti»lly  in  vest  aiid  such 
attention  to  the  Iwwela,  kidnevs,  and  heart  as  may  he  indicated, 
lu  thrombosis  it  ma}'  bo  important  to  give  heart  stimulants  aiid  ar- 
t4>riat  dpprtissante,  and  for  this  pur[ioKe  I  Rdvise  the  use  of  alc^oliol, 
digitalis,  or  strophauthus  with  iiitroglyi'eriii.  Iodide  of  potassium 
aud  mercury  ought  to  be  giveu  if  thore  is  the  olightest  suspiuiou  of 
syphilis.  Later  it  is  well  to  give  courses  of  thf  loilides  and  mer* 
ciirj-  and  of  strophanthus,  nitroglyceririj  strychuine,  and  such  toiiioa 
as  may  h«  imliciited.  The  symptomatic  treatment  of  the  chronic, 
stage  is  the  same  as  in  hemorrhage. 

CrHEBRAL     PALdlBS    or    CUILDKKX — InKANTILF.     HF.Miri.E4ilA     AND 
DifLEOiA,   LlTTI.F,'l*    DlSEASK. 

The  brain  palsies  of  early  life  show  tliemselves  in  the  form  of 
(1)  hemiplegias;  (2)  diplegias  or  double  hemiplegias,  in  which  lioth 
aides  of  the  body  aiv  involved;  and  (3)  paraplegias,  in  which  the 
lower  ILiubs  are  chiefly  or  eutirely  iiivolved.  In  these  palsies,  as 
in  tlie  same  tniubles  of  adult  life,  the  loss  of  motor  power  is  always 
accompanied  by  a  rigidity  and  by  some  conlracliires  and  exag- 
geration of  reflexes,  in  this  respect  distinguishing  these  paraly.wG 
from  Llidse  of  spinal  origin.  The  scat  of  lesion  in  iht-m  cases  is  in 
the  hemispheres  of  the  brain;,  and  it  is  the  central  motor  neurouB 
which  are  invulvwj ;  that  is  to  say,  that  part  of  Ihe  direct  motnr  tract 
which  extends  from  the  brain  cortex  down  lo  tho  spinal  cord  as  far 
as  the  anterior  horns.  The  brain  palsies  of  children  are  therefore 
disonlers  of  iht^  cnrtico-spinal  nerona,  wliile  the  spinal  paUips  of 
children  iire  di^urdcrs  nf  the  nctiiu- spinal  neurons. 

Jitiofoify.^Thv  diseHjse  occurs  rather  oftenei  iu  males  tlian  in 
femsles,  though  ihti  difference  is  slight.  The  vast  majority  occur 
in  the  first  three  years  of  lifci  about  one-third  of  tliem  are  oongeni- 
tal.  Injuries  to  the  mother  during  the  time  of  pregnancy,  |K)saibly 
diseases  and  emotional  disturbances  at  thlit  time,  are  fm^tors  in  pro* 
ducing  the  congenital  ca^es.  Those  ca^es  that  occur  at  tlie  time  of 
birth  are  duo  to  tedious  labor,  the  use  of  for^-eps,  and  other  injuries 
at  Uie  time  of  parturition.  After  birth,  the  causes  are  those  which 
lead  to  the  production  of  intracranial  hemorrlinges,  emliolisui,  and 
thrombosis;  these  being  injuries  and  the  infectious  fevers.  Of  the 
latter,  pneumonia,  wh<K)|iing-cijngli,  measles,  ami  scarlet  fever  are 
the  most  prominent.  Syphilis  is  a  rare  cause;  cerehro-spinal  men* 
ingitis  and  epileptic  convulsions  are  also  w^asidnal  causes. 

StfmjittimHfMutjy. — The  disorder  in  about  one-fourth  of  the  cases 
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begins  with  a  convulsion,  which  may  be  unilateral,  but  is  usually 
geueiul  ill  character,  and  may  last  for  soveiul  huurs.  At  the  Kitiiie 
time  a  f«brile  procws  (le%-elops,  and  this  contioues  for  several  days. 
Wheu  these  acute  symptoms  have  subaiiled,  or  before  this,  it  is 
Botieed  that  the  child  is  paralyzed  u|»on  one  side,  tlie  pai-a]ysis  in* 
volviiig  the  anil,  leg,  ami  i-Acv,  as  in  adult  hemijilegia,  or  peril  a  ]>s  in- 
volving both  sideB.  This  paralysis  midtryofs  gradual  improvenieut, 
thtt  faue  reeuveriog  earlio»t  and  mmt,  the  leg  next,  and  the  arm  least. 
As  the  child  develops  it  is  found  that  the  paralyzed  side  fails  to 
^row  as  fast  as  the  other,  and  there  may  bo  from  one-half  to  one  inch 
or  two  inrhes  of  shortf  iii«i^  in  tlir  arm  or  leg.  The  cirnunference  of 
the  limbs  is  loss,  the  surface  somewhat  colder,  and  some  vHfiomotor 
disturbance  may  be  prutieut.  With  the  progress  of  the  case  a  rigid- 
ity of  the  atfected  lintbs  developsj  the  hofl  becomes  drawn  up,  so 
that  there  is  talipes  equino-varns  or  eqoiuo- valgus.  The  flexors  of 
the  forearm  and  of  the  wrist  and  fingers  coiitrant,  as  do  aLso  the  ad- 
duotora  of  the  thighs.  In  gent-ial  it  will  be  round  that  there  is  a 
contraction  of  the  flexors  and  adductors  of  the  jifl'ected  limbs.  ^Vith 
this  rigidity  and  tlu-  contractures  thertf  are  exaggeration  of  reflexes 
and  clonu<i  in  most  cases.  In  the  disordered  limbs  the  peculiar  mo- 
bile s]iasms  develop.  These  consist  of  athetoid,  choreic,  and  ataxic 
movements,  aUo  Hometinies  tremors  ami  ussoiriated  umvementJi.  The 
choreic  and  athetoid  movements  are  the  most  common  (Fig.  20G). 

Along  with  the  .ippearanoe  of  these  symptoms  it  is  noticed  that 
there  are  disturbances  in  the  mental  condition  of  the  child.  It 
is  usually  backward  in  development,  this  baekwardne.ss  i-angitig 
from  simply  fceble-mindeduess  to  complete  idiocy.  Taking  all 
cases,  there  is  about  an  e^uai  division  between  fceble-miudedness, 
imbecility,  and  idiocy  (iSuchs).  I'erhaps  a  little  over  one-fourth  of 
the  subjects  have  a  fair  intelligence.  There  is  usually  slowness  in 
learning  to  tfvlk,  and  in  a  Rniall  proportion  of  cases  there  is  a  de- 
cided aphasia.  Such  condition  is  rather  more  frequent  witli  riyht 
hemiplegia  than  with  left  hemiplegia,  tluingh  the  rule  is  not  an  ab- 
solute one.  In  connection  with  the  mental  defect  there  may  develop 
many  of  the  peculiar  moral  traits  a-sMHiialeil  with  idiocy  and  low  de- 
grees of  intftUigeuc.e.  Kpilepsy  very  frequently  complicates  the  dis* 
«R8e;  nearly  one-half  of  the  subjects  suIFer  from  this  trouble.  This 
4pilep*y  is  in  most  ca.sc8  general  iiL  character;  in  a  few  cases  it 
tftkM  the  Jacksonian  type,  in  a  small  number  yWiV  inuf  alone  is 
noted.  Examination  of  this  class  of  sufferers  reveals,  aside  from 
the  paralysis  desrribed.  various  eviilenced  of  defective  development. 
These  are  known  as  sfigmataof  degcneraliou;  though  they  cannot 
be  classed  strictly  amuug  such,  since  they  ai'e  acquii-ed  stigmata  in 
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most  cases,  rftUier  than  umrka  which  are  the  result  of  primary  ile- 
ficieticy  in  developiin'nt.  Thpsp  stigmata  ronaiatof  a  microrephalic 
or  a  iua<?rocephalic  skull,  eraiiiul  and  facial  asvmiuetn,',  progua- 
thisiii,  Imperfectly  devdopenL  ti'eth,  and  a  high  pahiLalarch.  It  has 
been  found  that,  as  a  rule,  in  cases  of  cerebral  hemiplegias  of  child* 
hovd  tlie  patient  eveutually  has  a  Blight  flatteuiu^'  of  tlie  skull  on 
th«  side  of  the  Itsion  (Fisher  and  I'ctersun).  Finally,  iti  a  few 
cases  there  may  be  found  defects  in  the  special  senses,  such  as  im- 
perft'i't  heariiiy,  deaftx'ss,  deaf-inutisin,  and  defects  in  vision  such 
as  heiuianopsia,  and  perhaps  imperfect ious  in  smell  and  taste. 
AnfestUesia  is  never  observed. 

The  <iyiiiptuiu3  in  the  cerebral  palsies  of  children,  hnring  passed 
the  artite  stage  and  haviii;;  liecoino  somewhat  aiucHorated,  enter  into 
a  chronic  stage.  This  chronic  sta)j;e  lM*gius  within  a  few  months  after 
biitli  or  after  tlie  onset  o(  the  disease.  Ho  great  cliauge  occurs  iu 
the  paralyses  as  the  child  grows  older  uutil  he  reaches  the  time  of 
puberty,  though  there  is  a  slight  improvement  in  most  cases.  After 
the  time  of  puberty,  if  the  mental  condition  of  the  child  is  good,  the 
physical  syniptoma  are  a]it  to  improve  ronsiflerahly. 

Moi-hifl  Aiiat'imtt- — The  primary  changes  that  lead  to  the  cere- 
bral palsies  of  children  are;  Ist,  simple  agenesis  or  lack  of  brain 
development,  producing  localized  atrophy  of  the  cerebrum  and  the 
condition  known  as  jmrimi't-ji/Ki/iis  (true  poreucephahis  is  a  condi- 
tion iu  which,  owing  to  u  i-ungeiiital  defect  in  nutrltiuu,  a  cavity  or 
depression  exists  in  the  cerebral  henusphere.'s,  this  cavity  reaching 
generally  into  the  lateral  ventricle;  true  iioreucephaliis  is  found 
in  about  one-fourth  of  the  eases,  though  no  definite  statistics  can 
be  given,  owinf^  to  the  diffiTPnt  interpretations  given  to  this  term ) ; 
2d,  hemorrhage,  which  is  prolmbly  the  most  frequent  of  the  single 
causes;  3d,  eiubolisui;  4th,  thrombosis;  oth,  meuiugo-encephulitis 
and  perhaps  polio-cnceiihalitis;  0th,  a  diffuse  cortical  scleiosis. 
Many  other  terma  are  used  to  describe  the  pathological  conditions 
found  nt  t.hi>  liasis  of  ihu  braiu  palsiea  of  children,  but  the  prin- 
cipal causes  of  all  are  undoubtedly,  as  has  been  des<Tibed,  hemoi- 
rhages,  embolism  and  throniliosis.  and  a  defective  development  or 
agenesis.  It  is  proliablo  that  in  the  hcmiplogics  the  original  lesion 
is  generally  a  central  hemnrrbagp,  less  often  a  meningeal  hemor- 
rhage. After  this,  jirobably  the  niOKt  frequent  conditiou  is  a  por- 
encephalus  from  some  intruMiterine  accident,  which  msiy  have  been 
defective  initritiou  causing  aua-niia  aiul  Ko/tening,  or  hemorrhage,  or 
thrombosis.  I'olio-encephalitis  or  inflammation  of  the  cortex  of  the 
brain  of  the  kind  similar  to  jKilio-myelitis  is  alleged  to  l>e  a  cause  In 
some  rases  by  StrUm|jell,  but  this  has  not  yet  been  proven.     In 
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double  hemiplegiu  or  diplegias  of  rhildren  the  raiiae  is  in  the  vast 
uujorit}*  of  rases  ft  meningeal  heiuorrha^  due  to  some  injury  or 
disturbance  at  the  time  of  labur.  In  other  cases  of  diplegia  the  le- 
sion is  a  double  porencepbaluB,  trhirh  may  be  either  the  result  of  an 
intra-uterine  hemorrhage  or  simply  a  defective  development.  In  tfao 
pax&pl«e;ia8  the  lesion  is  probably  very  muf^li  the  sams  as  lu  the  di- 
ple^aSf  that  is  to  say,  either  a  meningeal  hi^nicirrhage  or  a  brain 
agamsis.     Oooaaionally  a  diffuse  sclerosis  has  been  found  in  these 
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cases.  Ko(  inrrequeatly,  as  tW  renh  of  heiaonhagM,  dierfr  dovrlop 
cysts  which  till  up  the  atrophied  areas  of  tlie  btaia  iF%.  S06).  It 
IS  dtf&cnU  to  iKcsi'ut  accumtrly  and  definitely  the  relaXioos  between 
tike  patbidogtcal  duuge  and  the  diaieal  result,  bat  it  may  be  xbowii 
vikh  WMk»  dfiae  ei  eumrttoK  in  ibe  lollowiag  taUe. 
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UirLRttiA.  OR  lltRTK  1'ax8Ieb. — That  form  of  tha  brain  ]t&l8ii>8 
of  cliililhiKMl  diai'iu^U'rizeil  b^  doubh*  liomiplegind  or  diplegtas  has 
certAiii  spet'lul  rharocters  which  Inid  to  ita  being  often  classed  ajiart. 
Thfse  diplegias  in  almost  all  cases  are  cong^uitaJ  and  aro  due  either 
to  injurifit  at  the  time  of  birth  ur  tu  some  diiiorders  of  intra- uterine 
life.     There  may  be  t'ounilsious  or  a  piolouged  state  of  asphyxia  at 
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Vta*.  OT  AXv  CIO.— Cbkuhal  Dm,KuiA  »itn  OmmuirnntKa  ued  TAUttm.    Wtg.  SOt.  alaiid' 

to^:  rig,  SID,  HM|iMid»rt  hy  amis 

the  time  of  birUi.  After  recovery  from  this  dd  special  trouble  u 
noticed  with  the  child  by  the  oiuther  for  some  weeks  or  months, 
whtju  it  will  Iw  fuund  thut  it  does  not  nse  ita  arms  or  legs.  Other 
conAiilsions  develop,  and  eveiitiially  the  featurea  of  A  double  hemi- 
plegia with  mental  iiui>airnieut  and  epilepsy  are  observed  <Fig». 
200,  210)  In  these  easels  the  mental  defect  is  much  more  decided 
than  in  the  btMniplegias^  indeei),  few  of  these  cases  ever  show  any 
good  amount  of  int*Iligenre.  Epilepsy  is  extwniely  common.  The 
anfttoniiral  le»ion  in  the  casea  is,  as  already  !«t]tleil,  ftther  a  menin- 
geal hemorrhage  whii:h  has  preeaed  upon  autt  yijured  the  cortical 
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motor  areas  in  each  hemisphere,  or  it  is  a  cougenital  porenraplialio 
defect. 

Si'ASTic  Cehebbal  PAH-vrLEGU,  Little's  Dl-ieasr. — In  a  few 
cnsen  the  brain  Ipsion  is  such  that  there  results  little  disturbance 
to  the  arms  or  face;  the  paralysis  is  largely  eouliued  to  the  lower 
exti'emities.  The  nieatal  condition  is  often  very  gooil,  and  there  is 
no  epilejiay.  As  the  child  gets  older  great  improvement  in  the  use 
of  the  limbs  may  (K-ciir.  Thnre  arc,  hiiwevpr,  rigidity  am!  contrac- 
tures of  the  limbs,  exa^erated  i-eflexes  and  spasms  of  the  flexors 
and  the  adductors,  so  that  the  f'hihl's  legs  fross  fficii  ftth«i-  and  in- 
terfere in  its  feeble  attempts  at  walkiiiir.  i'he  disease  is  thought  to 
be  due  tu  a  developmental  defect  in  the  motor  tcat-ts,  and  it  is  jioa- 
aible  that  in  some  cases  only  the  spinal  c-ord  is  affected. 

i>(a(/nw«i.— The  clinical  diagnosis  of  cerebral  pulsies  is  to  be 
made  from  the  spinal  palsies.  The  latter  ai-e  distinguished  by  the 
fact  that  in  the  paralyses  of  spinal  origin  there  \a  no  rigidity  or  ex- 
aggeration of  refl(?xes,  and  there  are  electrical  degi-Jiorative  ri'aMloiia 
of  thiB  muscles  and  decided  wasting  of  the  limbs  with  shorteniug. 
The  mode  of  unset  in  cerebral  palsies  and  their  distribution  in  tho 
form  of  heuuplegias  in  which  the  face  is  involved  also  indicate  the 
gCAt  of  the  lesion.  The  pathological  diagnosis  is  by  no  means  an 
easy  one.  Cerebral  palsies  occurring  at  the  time  of  birth  and  ac- 
compRniud  at  that  timo  by  general  coiivuIhIoiis  or  asphyxia  may 
bo  considered  to  be  due  to  meningeal  hemorrhage,  especially  if  the 
delivery  of  the  child  has  been  brought  about  by  the  use  of  forceps 
or  if  thf>  labor  ha«  been  long  and  tedioi^s.  Diplegias  and  paraple- 
ghiB  which  are  congenital  are  probably  due  to  true  i>orence]ihalus, 
provided  there  was  no  difficulty  at  the  time  of  labor  and  there  were 
no  convulsions  or  other  serious  phenomena  after  it.  Cerebral  pal- 
sies occurring  after  birth  in  the  first,  second,  or  thiiil  year  of  life 
are  apt  to  be  du^  t*j  hemorrhage,  and  less  often  to  embolism  or 
thrombosis.  Hemiplegias  develo]iing  after  infectious  fevers  are 
likely  to  be  due  to  hemorrhage.  In  diagnosticating  the  pathological 
lesion  in  such  cuavs  it  must  always  be  temeiubered  that  hemor- 
rhage is  much  more  frequent  than  emlwli^miy  and  that  thromlM^is 
aa  ft  factor  has  not  yet  been  very  clearly  established. 

Cfinntp.  ttnii  Froffnonh.^-hi  all  types  of  the  disease  the  course  is 
chronic  and  perfect  cure  is  hariUy  iJossitile,  iillhough  in  tlie  slighter 
forms  of  hemiplegia  nearly  all  traces  of  the  paralysis  may  be  ab- 
sent. In  the  hemiplegic  form  the  patient  oft*u  leaches  adult  life, 
and  if  his  intetHgence  is  not  defective  and  he  has  no  epilepsy  the 
motior  trouble  improves  a  great  deal  and  he  may  live  a  long  and  use- 
ful life.  If  epiliepsy  ami  nifiital  defect  arc  presnent.  there  euflues 
eventually  a  furthvr  mental  deterioration,  and  such  subjects  rarely 
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live  nurh  bcjond  the  periwl  of  adulearence,  or  if  they  <lo  they  pass 
into  the  asylums  for  the  idiotic  and  epileptic.  The  diplegia  ani 
paraplegic  coses  have  a  much  worHe  progiiosis  both  as  Ut  durHtiuii  of 
life  and  as  to  improvem«at  in  symptoms,  except  occasionally  the 
type-  dfM-ribed  above  as  cerebral  spastic  paraplegia  or  Little's  dis- 
ease. The  degree  of  intelligeiice  and  the  abAeace  erf  epilepsy  are 
tbe  two  factors  which  measure  the  seriousness  of  these  cases,  as  they 
do  those  of  the  hemiplegias.  As  regards  the  aipuilicajirp  of  iiidiviitual 
symptoms,  the  post-hem Lpiujoc  movement*  have  a  bad  imiwrt;  the 
presence  of  a  microcephalic  head  or  of  decided  marks  of  degenera- 
tion IS  unfavorable. 

Tnai md:nt . —The  treatment,  so  far  as  the  paralysis  tsooncemedf 
is  lai-gely  meotianical.  The  patient  is  beuehted  by  uc'casiouBl  courses 
of  electrical  treatment  wbicb  stimulate  siomewhat  the  nutrition  and 
functions  of  the  muscles,  itassage  and  stretching  of  the  contrac- 
tureil  tendons  and  limbs  alxu  are  helpful  in  my  ex|iprieiici>.  The 
orthopiedic  surgeon  is  able  to  render  valuable  assistance  by  occa- 
sional overstretching  tlie  coiitrauturetl  liiidM  ajid  placing  Uicm  in 
splints.  Tenotomy  may  aUo  be  resorted  to  with  advantage,  as  I 
havo  had  occasion  to  see.  The  child  shonld  be  encouraged  above 
all,  however,  to  use  the  limb  as  much  as  possible.  Ho  should  be 
taught  ^muastic  exercises;  nuiniug,  walking,  and  bicycle  riding 
are  all  measures  which  give  great  help.  When  the  child's  iutelli- 
geuce  is  good  and  there  is  little  or  no  epilepsy,  a  great  deal  can  be 
expected  in  the  way  of  improvcnimt  as  the  child  grows  older. 

So  far  as  the  epilepsy  is  concerned,  it  should  !«  treated  on  the 
same  principles  as  idiopathic  epilepsy,  except  that  great  care  should 
be  had  iu  the  use  of  the  bromides ;  a  thorough  test  muBt  bu  made  in 
onler  to  determiue  how  much  of  this  drug  will  suppress  the  fit«,  and 
then  its  use  must  he  graduated  in  the  future  in  accordance  with  the 
knowledge  thu;;  obtained.  The  mental  defects  of  Um  child  can  ]t9 
helped  only  by  proper  training  of  the  body  and  carefid  education  of 
the  mind.  The  question  of  operative  interference  m  these  oases  has 
of  lati^  excited  much  attention.  A  jtr'mri  it  would  not  seem  as 
though  surgical  iiit«rference  could  dn  good  in  relieving  conditions 
in  which  there'  is  destroyed  or  atrophic  tissue.  Still  the  subject 
must  be  dealt  with  empirirally,  suid  there  have  been  some  results 
which  show  that  apparently  a  relief  is  obtained  in  a  few  cases  by 
trephining  the  skull  or  by  Lannelongue's  o|n'ration  of  craniectomy. 
If  there  is  no  microcephahis,  if  the  case  i<i  one  of  hemiplegia  with 
imbecility  and  epilepsy,  the  surgeon  should  simply  make  an  ex- 
ploratory 0{>ening.  If  he  then  finds  any  evidences  of  compression 
from  the  presence  of  a  cyst,  this  may  be  very  cautiously  opened. 


440  DISEASES  OF  THE   NERVOUS  SYSTEM. 

If  there  is  microcephaliis,  the  linear  craniectouiy  is  the  operation 
which  is  indicated.  In  all  cases,  in  operating  on  children  it  has 
been  found  that  it  is  Imperative  that  the  operation  be  made  as 
short  as  possible,  and  that  as  little  be  done  at  any  single  operation 
as  is  consistent  with  the  indications. 


OHAPTER  XX. 


TTTMORS  OF  THE   BRAIN— SYPH [LIS, 

Thk  kiadii  uf  timior  fuuud  m  tlio  bmiii  ar«  tubercle,  ^phUoma, 
glioma,  and  sarcoma,  which  are  the  commou  fonns;  myxoma,  car- 
cinoma, Hbroma,  osteoma,  cholesteatoma,  lipoma,  paammoma,  ncu- 
roiii»;  vaHTiilar  tumors  tiirhi<liiig  anrntrinms;  echmococcua,  aiidrysti* 
ocrcus.  Id  fact,  all  forms  of  new  growths  are  found  m  the  brain ;  but 
Hit;  infectiouti  granulomata,  tubeicle  aud  gumma,  and  the  aaroouatoua 
type  of  tumor*  arp  the  most  common.  A.h  comijai-cd  with  other 
organic  disenaes  of  the  central  nervous  system,  brain  tumors  are 
rare. 

Ktioloyif.  —  Brain  tumors  atTnct  males  <ift«ner  than  females,  the 
ratio  being  about  as  two  to  one  (044 :  li'JO) .  ijaicomata  alone  seem  to 
alTFct  femalox  about  as  often  as  males.  Hi-ain  tumors  occur  with  about 
equal  frequency  throughout  all  agfs  of  life  up  to  about  fifty;  one- 
third  occur  tmder  the  ft^  of  twenty  (Gowers).  During  uhildliood 
tumors  are  abi,>ut  equally  distributed  througbcut  all  ages  (Starr). 
One-half  of  all  the  tumors  of  childhood  are  tubercuLous;  after  this 
come  gliomata  and  sarromnta.  The  gumma,  glioma,  and  sarcoma 
bt'gin  to  be  more  frequent  after  the  age  of  twen^.  Sarroma  and 
eAj>e('ially  cancer  occur  in  the  midillu  aud  later  ages  of  life;  but 
brain  tumors  of  any  kind  are  extremely  rare  after  the  age  of  Bixty. 

Tosum  up  iu  tabular  form,  the  relative  frequeucy  of  the  different 
kiudii  of  tumors  with  regard  to  age  is  shown  iu  the  following; 


Cbilrttiood.    . 
Early  lif.-,     . 
Early  ami  middle  life. 
Middle  sad  tutc  life. 


tubctrcle,  iMnuitea. 
gtimmn.  gliunMi,  panstta. 
HrcoDiu.  glioma,  and  gununa. 
sarcodM,  gumma,  cancer. 


Heredity  has  a  alight  inBticnee  in  predispoaing  to  brain  tumors. 
Blown  (m  the  head  and  other  forms  of  injury  to  the  cnioiuni  are 
exciting  causes  in  a  small  proportion  of  cases. 

Si/mjttftmjt.~T\iti  symptoms  of  brain  tumors  vary  extremely  in 
accordance  with  the  location,  the  kind  of  tiuoor,  the  rapidity  of 
growtli,  and  the  age  of  the  patient.  The  general  course  of  a  case 
of  brain  tumor  in  an  adult  is  somewhat  a.<i  follows :  The  patient 
first    notices   a   headache   which   is  intense  aud    (lecsistent,    and 
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vhich  him  exacerbations  of  frightful  s^reri^'.  With  the  beadoobe 
or  betfreen  the  attacks  vuiiiitiug  iKX'urs,  which  is  often  nut  acuom- 
paui«d  hy  any  iiause».  Sensatious  of  Twtigo,  annoying  parau* 
tbeitias,  and  couvulsiv*  movemt-nts  affecting  one  or  more  extremities 
develop,  and  thert'  may  even  be  general  convulsions.  Tho  patient 
finds  thnt  hia  eyesight  ia  weak  and  progressively  deteriorates. 
The  mind  becomes  m<M«  or  less  disturbed,  the  mental  processes  are 
dull  and  t>low,  a  feeling  of  hebetude  and  iticapaoit)'  to  attt-inpt  any 
tneubU  exertion  i^  present.  A.h  th«  di.«ease  progresses  the  intense 
paioB  and  vomiting  produce  weakness  and  emaciation.  Paialyaea 
of  various  kinds  develop.  BUtulness  may  ensue.  Convulsions  of 
a  local  or  general  character  become  more  frequent,  and  finally  the 
patient  becomes  bedridden  and  heljiless. 

The  ronrac  of  the  disease  is  not  a  staady  one,  there  being  often 
slight  remissions,  or  there  may  be  iteriods  when  jirogreiW  8evm.>i  to 
be  arrested.  After  a  period  of  time  varying  from  one  to  four  or  five 
years  death  occurs  from  exhaustion  or  some  iuteronrrerit  malady. 

The  symptoms  thus  very  briefly  outlined  are  divided  into  gen- 
eral and  focal.     The  (/enemZ  st/injitoms  are: 

Headache, 

Vertigo, 

Vomiting, 

Optic  iieuiitia, 

Mental  defects. 

Besides  these  there  may  be  general  convulsions  and  speech  dis- 
turbanees. 

H«<adach«  occurs  in  from  one-half  to  iwo-thinis  of  tUecasfts;  it 
is  ver}'  severe  and  the  pains  are  of  a  boring  or  Lancinating  character; 
they  are  so  horrible  that  they  often  lea<I  the  patient  to  think  of  sui- 
cide. The  pains  are  sometimes  penodlcal,  occurring  every  night  or 
every  other  day,  and  suggest  by  their  perodicity  a  malarial  character. 
They  are  located  sometimes  iu  tho  brow  or  in  the  occiput,  while 
sometimes  they  are  diffused  all  over  the  head;  they  are  rather  more 
Xreriueiit  than  otherwiite  in  the  UL-ig]Lborh<KHL  of  tbu  tumor.  They  are 
more  frequent  with  curebellar  tumore  than  with  those  located  any- 
where else.  Pains  are  also  frequent  with  tumors  of  the  mid'bra.in 
and  of  the  cerebral  homtapheres.  They  arc  less  fi-equent  with  tu- 
mors sitimtefl  in  the  peduncles  niid  at  tlie  hnee  of  the  brain.  The 
pains  are  due  to  the  increased  intracntuial  pressure  ami  to  irritation 
of  the  membranes  of  the  br.'iin  by  the  eucroachmeut  upon  them  of 
the  new  growth.  Headache  occurs  iu  about  the  same  prnportion  in 
children  and  adults,  and  it  tlttps  not  seem  to  bear  much  relation  to 
the  kind  of  tamor,  although  the  pains  are  generally  less  with  the 
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gliomatA,  iui4  they  are  more  frequent  with  rapidly  growing  tumors 
■whawver  their  character.  With  the  )>aius  there  is  often  a  loial 
tenileniesH  iif  Lh«  scalp  aud  crouiuiii  which  may  he.  elieitnl  by  per- 
cussioD,  and  in  most  cases  there  in  gr«»ter  teiiderncsa  in  that  jiart 
of  the  cranium  lying  over  thn  tumor. 

Vomiting  IB  a  aymptotn  which  is  alinoat  u  frMjuent  as  heail- 
Ache.  The  vomiting  Ih  often  oE  a  pmjectUe  eharnct^'r  aitd  not  ar- 
coiii]ianied  by  much  nausea.  Vomiting  occurs,  aa  doea  hesilachf, 
more  frwquenUy  with  etrebellar  tumors.  It  is  aasociateJ  with  rap- 
idly growing  t^imot^  ttuch  a-s  syphilitic  or  ttiU^n-ulous  ucoptaBttis. 

Vertigo  is  ■  general  Hymptiitii  vh'u-h  occurs  in  from  one-thiiil  tji 
onp-half  of  the  cases.  The  vertigo  may  bo  sliglit,  Kuch  hh  in  nftt-n 
felt  from  onlioary  causes.  Occasionally  it  is  very  severe  and  ac- 
companied by  forced  movmuffnts.  The  aevirer  formti  and  those 
associated  with  forcetl  movements  occur  with  tiimoM  of  the  cerebel- 
lum and  the  parta  cloaely  ooimected  with  it. 

Optic  neuritis  is  one  of  the  laost  frec|neut  and  importaut  of  all 
the  geiiei-al  fivuiptonis  of  brain  tmuor;  it  oi^oui-s  at  Korae  period  of 
the  disease  in  at  least  four-tifthti  of  th»  cases,  nioru  frequently  lu 
cerebellar  tumors  and  in  those  of  the  mid-hrain  and  great  biisal 
ganglia.  It  is  rare  in  tumors  of  the  me<lulla.  It  ia  lexfl  frequent 
and  marked  in  the  alow-growiug  tumors.  The  neuritis  may  niii  a 
somewhat  rapid  course  and  then  improve  a  great  deal  or  even  for  a 
time  (liftappear;  but  ordinarily  the  course  is  progressive  aiul  it  ends 
eventually  in  an  atrophy  of  the  ojjtio  nerve.  Hence  the  ex.iniina- 
tion  of  the  eyes  in  brtiiii  tumoi-s  should  be  matle  a  uiunber  of  times 
in  order  to  note  the  progress  of  the  trouble.  Primary  atrophy  of 
the  optic  nerve  does  not  occur  iu  briun  tumors.  The  inHamtoation 
almost  always  affects  both  nerves,  but  it  may  begin  with  one  and 
snhsequeiitly  affect  the  other. 

Mental  defecta  are  almost  always  present  in  tumors  of  the  brain. 
These  <lefect9  consist  in  a  slowness  of  the  mental  processes,  a  condi- 
tion of  hebetude,  a  tendency  to  attacks  of  somnoJence,  and  sometimes 
a  peculiar  childishness  and  silliness  or  peculiar  monlal  irritability. 
The  memory  is  alao  usually  somewhat  weakened  and  the  power  of 
attenlicm  lessened.  Such  paychical  iiefe<'ts  are  more  frequent  with 
tumors  of  the  fruutal  IoIk's  aud  more  frequvnt  also  with  large  tumors. 

General  convulsions  occur  in  about  one-fourth  of  the  cases  and 
more  frequently  when  the  tumors  are  situated  in  the  cerebral  h^mi- 
•pheres  and  cortex.  There  may  be  also  ajioplectiform  attacks,  from 
which  the  patient  recovers  in  the  course  of  a  few  days  or  weeks. 
More  rarely  there  is  a  genuine  ajxiplezy  from  the  bursting  of  a 
blood-vessel  io  the  neighborhood  of  the  tumor. 
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The  speech  diatur battels  ar«  most  marked  in  tumori  which  affect 
the  potts  ami  meilulla  and  the  origin  of  the  crania]  nerves.  Such 
speech  iliRtiirliances,  when  characteristic,  ar«  shown  hy  a  coofluent 
articulation;  that  is  U>  my,  th«  palient  inin»  the  H^llables  together. 

The  cnmial  teiupeiature  in  biain  tumors  is  in  most  cases  some- 
what rms<^i  an  cuiuparetl  with  th«  normal  ((jray,  MilU,  and  Lloyd). 
The  eleratinn  may  be  Hevpial  degret^s  abovA  the  normal.  The  nor- 
mal averafje  scalp  temperiihires  (Gray)  ar»^  from  92'  to  94.5'  F., 
being  oonu'wliat  higher  over  the  fronul  and  parietal  than  over  the 
occipital  reKiuus.  In  brain  tumors  the  teiupvr-dture  has  been  found 
raised  to  9u%  yti",  and  y8\  The  value  of  thermometiic  observa- 
tiotirt,  howerer,  in  the  symptomatology  of  brain  tumors  is  somewhat 
dunbtful,  owing  to  tliD  variability  in  the  normal  temperature  and 
the  difficulty  of  getting  accm-ate  ret'ords. 

fw:ti/  .yy«/y^*w«.— Having  by  a  study  of  general  symptoms 
arrived  at  a  fairly  certain  diagnosis  ««  to  the  presence  of  a  tumor, 
it  is  necessarj-  to  rorroborate  tlio  diagnii.sis  and  to  localize  the  lesion 
by  an  examination  of  the  symptoms  which  are  the  rcsidt  of  irrita- 
tion or  destruction  of  certain  particular  parts  of  thu  brain;  these 
are  called  tho  focal  nymptoms.  For  pur|>ose.s  of  .tjiecial  or  local 
diagnosis  we  divide  the  brain  into  the  following  parta  or  areas 
(KnajijO:  1<  The  prefrontal,  which  includes  all  that  part  lying 
in  front  of  il  line  that  fxteiids  fr»»ni  the  upper  end  of  the  ascending 
brtutcb  of  the  fissure  of  Sylvius  directly  up  at  right  angles  to  a 
horizontal  line  between  the  frontal  and  occipital  pules  of  the  brain 
(see  Fig.  21 1 ).  This  region  innlndes  probably  centres  for  the  move- 
ment of  the  head  and  eyes,  but  it  is  chiefly  concerned  with  the 
higher  intellectual  pruccstHr^;  its  uud'ei*  surface  lies  on  the  orbital 
plate  of  the  frontal  bmie  and  upon  the  right  olfactory  lobes.  2. 
The  centml  region,  which  is  honnded  in  front  by  the  verticjil  line 
just  dcacril>ei1,  l>ehini]  by  a  line  passing  down  from  the  anterior  end 
of  the  parietal  fissure  to  the  lissiire  of  Sylvius,  aud  aliove  l>y  a  line 
that  bounds  poBteriorly  the  iHwtcentral  convolution.  3.  The  parie- 
tal lolw.  4.  The  occipitil  lobe.  f..  The  temporal  or  tem poro-spbe- 
noid&l  lobe.  6.  The  corpus  callosum.  7.  Tho  gi-cat  basal  gan- 
glia and  capsules.  R.  ThecDrponvquatlrigeminH,  deep  marrow,  and 
pineal  gland.  9.  The  crura  cerobri.  10,  The  ponn  and  medulla. 
11.  The  eerebellum.  12.  The  basal  surface  of  the  brain.  The 
bfiundarics  of  matt  of  tlie.<(e  areas  are  iudioateil  better  by  the  ligiire 
than  by  a  description.  They  correspond  to  some  extent  with  tlio 
cerebral  InlieR,  but  not  entirely  bo,  since  the  frontal  and  parietal 
lobes  divide  between  them  the  central  area. 

1.  Tumors  of  the  prefrontal  area.     Tnmors  in  this  area  often 


TUHOIta   OF   THE    BBAIN — SYl'lIILIS. 


44& 


ahov  no  pftrticiilar  loeaHzitig  syuipuntm,  and  this  part  of  the  brain 
is  consequently  put  down  as  a  Intetit  one;  nevertheless,  iit  a  ^od 
proportion  of  eiuH.'S  tumors  hem  prinluco  jteniliar  mental  dislurb- 
aiircs  that,  token  in  conjunettQii  uiiU  Uiv  t^ftieiitl  symptums,  enable 
us  to  make  a  local  diagnosis.  Thp  symptoms  are  peculiar  mental 
hebetude,  childishness,  irritability,  o(t>fa  a  kind  of  silliui-ss  and 
ettiotioual  weakness,  a  tendency  to  laugh  and  cry  an<l  to  ^ft  angry 
at  trifling  causes.  Tlie  enttro  character  and  temperament  of  the 
man  are  sometimes  chiuiged.     Besides  thiti,  owing  to  implication  of 
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the  olfactory  nerve,  there  may  be  loss  ol  the  sense  of  smelt  on  on* 
or  both  sides;  implication  of  the  optic  nerves  will  cause  hemianopsia 
and  opdo  neuritis.  If  the  tnmor  involves  the  orbit  there  will  be 
paralyses  of  the  ocular  muselea  and  protrusion  of  the  globe  of  the 
eye.  If  Uie  tumor  grows  backward  there  is  gradual  iuTasiou  of 
motor  centres  with  irritation,  showing  itself  by  spasms,  conmiUions, 
and  later  by  jmralyseit. 

'J.  Tumors  of  the  central  region.  It  is  in  this  area  that  wi-  are 
often  able  to  nioko  the  closest  and  most  accurate  diagnosis  of  the 
localization  of  new  growths,  owing  tothclr  involvenieubof  tJie  differ- 
ent motor  centres.  Through  this  involremcut  these  centres  are  at 
first  irritated,  with  the  result  of  producing  lucal  spasms  or  Juckso- 
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niaa  epilepsy.  Such  spasms  are  oftpn  preceded  by  sensory  symp- 
toms or  aura-.  As  the  tumor  j^rows  the  area  of  involvemeat  befouies 
larger,  spa&itis  becuiiu>  mora  iliffuaod,  and  general  oouvulsioos  may 
finally  appeal',  with  hemiplegia.  The  motor  distuibuncvs  are  oot 
iiifrequently  accumpAiiied  by  sensory  disoniPi-s,  Tliese  umy  be 
simply  feeliiiffi*  o£  nimibnesa  or  piickUdg,  wliich  cither  arc  perma- 
nent or  simply  prerede  spaaiiis,  <ir  there  may  lie  hprnianmsthesia 
of  a  moderate  degree  to  pain,  toitt-lij  auU  tempeiatuic.  Tae  mus- 
cular seane  also  may  be  somewhat  luvolved.  In  cases  uf  slight 
sensory  involvement  the  capacity  for  loealiziug  Densationn  seems  to 
be  most  implieated.  I^sides  the  syinptonia  mpntioned,  there  may 
also  lie  motor  aplia«ia  and  agraphia.  The  exart  loeiJizatioQ  must 
be  worked  out  vith  the  help  vf  the  figtir.?s  and  descriptions  given 
under  anatomy. 

3.  Tumors  of  the  parietal  area.  The  symptoms  produced  by  tu- 
mors in  thu  area  may  he  very  alight.  Tlie  most  characteristic  are 
diatiubauces  of  mustular  st^nse,  which  occur  when  the  supramargi- 
nal  gyrus  is  affected,  and  word  blindness,  which  occurs  when  the 
angular  gyrus  and  inferior  lobule  are  affected.  When  the  tumor 
ia  higher  np  near  the  longitudinal  fissure,  the  muscles  of  tho  lower 
limba  may  he  involved,  and  if  thu  tumor  encroaches  upon  the  central 
area  siwsms  and  paralyses  of  various  muscular  groups  ensue.  Tlie 
cortical  i-epresentation  of  thtf  third  nerve  is  thought,  to  be  in  tha 
neighborhood  of  the  angular  gyrus,  and  some  case^  have  bemi  re- 
ported in  which  paralysis  of  this  neire  resulted  from  tumors  in  that 
area. 

4.  Occipital  lobes.  Tamors  in  this  region,  if  situated  in  the 
cunens  anrl  tii^t  occipital  convolution,  prmluce  homonymous  hemi- 
anopsia. If  tho  tumor  involves  tlie  other  parts  of  the  occipital  lobe 
and  thH  cnnens  is  not  Kcriciusly  involveil,  there  may  be  a  c^mtlition 
known  as  soul  blindness  or  incapacity  to  understand  the  nature  of 
the  things  which  one  sees.  If  the  tumor  extends  up  chiefly  towanl 
tlie  angular  gyrus,  there  may  lie  word  blindnes,s,  along  with  some 
liemianopsia.  If  the  tumor  extends  farther  forward  into  the  parie- 
tal lobe,  theie  may  bo  hemiamesthesia,  bemiataxia,  and  ]jerhups  a 
little  hemiplegia  owing  to  involvement  of  the  fibres  of  the  internal 
capsule. 

r».  Temporal  area.  The  temporal  or  temporo-sphenoidal  area 
on  the  right  aide  is  ver}'  nearly  a  latent  one.  On  the  left  side 
tumors  involving  tlie  posterior  part  of  the  first  and  upi>er  posterior 
part  nf  the  second  temjKiral  convolution  produce  word  deafness. 
Tumors  in  either  lobe  when  larpe  and  extending  well  down  toward 
the  bnsG  may  produce  attai'^ks  of  vertigo  or  foroed^ovements,  owing 
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probably  to  irritatioa  of  tbe  ioternal  ear.  Tumors  that  involve  the 
hippocampal  convolution  and  th^  uncus  way  produce  perhapfl  some 
disturbances  in  the  spnfips  of  ftmfll  and  tjtstp. 

6.  Tumors  oE  the  corpus  callosum.  Tumors  situated  in  this 
area  ai-e  very  rare.  Their  symjitouis  havo  been  thought  to  l>d 
somewhat  characteristic;  but  in  the  writer's  experience  thoy  corr«- 
gpond  closely  with  tumors  situ»le<l  in  tlie  Uiii'l  ^enliirU?  mul  li^teiKl 
ventricles  of  the  brain;  in  other  words,  tumors  which,  heginninf-  in 
the  reiitral  purls  of  the  brain,  ^^ratlually  extouil  outward  towani  the 
peripherj'.  The  symptoms  credited  to  tumors  of  the  corpus  caJlo- 
sum  are,  first,  the  geueral  syiiipoms  of  braiu  tumor,  to  uhii-h  there 
are  superadded  a  gradually  developing  hemiplegia  with  later  a  para- 
plegia. At  the  same  time  there  Is  a  great  deal  of  mental  duhiesg, 
stupidity,  and  drowsiness;  the  patient  often  sits  for  hours  mute, 
refusing  to  speak,  or  lies  iu  a  haU-somiiuleut  condition,  Tliere  are 
no  paralyses  of  the  oculomotor  nerves  or  of  the  other  cranial  nerves. 
There  is  no  auiesthesia.  The  disease  gradually  pittgresses  and  the 
patient  dies  in  eoma. 

7.  Tumors  of  the  great  IklssI  ganglia  and  tlie  cajiHule  (tlie  optico- 
8triat«  region).  The  general  symptoms  of  tumors  of  this  region 
resemble  in  many  respects  those  of  tiimors  of  the  corpus  callosum. 
The  stupidity,  howevtr,  may  be  leas  marked.  There  is  usually  a. 
progressive  hemiplegia  which  may  lie  arcompanied  by  aDa>sthesia 
and  sometimes  by  choreio  movements,  if  the  tumor  involves  the 
optic  thalamus  and  adjacent  part  of  the  ca|MuIe.  Tumors  of  the 
caudate  nucleus  alone  and  of  the  lenticular  micleus  alone  seem  to 
give  rise  to  no  special  symptoms,  and  these  regions  are  reganled  as 
latent.  Tumors  of  the  anterior  three-fourths  of  tlie  optic  tlintamus 
alone  may  cause  no  sjieclnl  symptoms,  but  in  some  cases  there  oc* 
cur  peculiar  ohoreic  or  athetoid  inuvemeuts.  These,  however,  are 
probabt}'  due  to  irritation  of  the  fibres  of  the  intenial  capsule.  If 
the  tumor  involves  the  posterior  part  of  the  optic  thalamus  and  ad- 
jacent areas,  there  will  be  a  hemianopsia,  which  may  Ik?  tliplinguishcd 
from  the  heuiiauopsia  due  to  lesions  in  tlie  otvipital  lobe  by  the 
presence  of  the  hemiopv;  jtupHftrtf  rtufiioaj  that  is  to  say,  a  ray  of 
light  thrown  in  upon  the  insensitive  part  of  the  retina  will  not  pro- 
duce a  rutlnx  contractidii  of  the  jnipil. 

8.  Tumors  of  the  corponi  quadrigemiua,  deeji  marrow,  and 
pineal  gland.  The  characteristic  symptoms,  as  shown  by  Moth- 
nagel,  of  tumors  of  this  region  are  iuc<>-ordination,  forced  move- 
ments, and  oculo-niotor  palsies.  Together  with  these  there  may  be 
hemianopsia  or  blindness  due  to  destruction  of  the  primary  optic 
centres.     It  is  possible  that  some  degrees  of  deafness  or  heiutdeaf- 
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neas  may  be  prorluced  by  the  involvement  of  the  posterior  tubercles 
of  the  c-orpora  quail  rigemina. 

9.  Tuniops  of  the  cms.  Tnmora  of  the  cniia  cerebri  are  ex- 
tremely rare.  ^Vhen  present,  they  cause  hemiplegia  and  perhaps 
a  hemiansestheaia,  with  paralysis  of  the  thinl  nerve  upon  the  same 
aide  as  the  lesion  j  in  other  words,  a  crosaeil  paralysis  (Fi;?.  212,  JH). 

10.  Tumors  of  the  pons  and  medulla.    Tumors  in  this  area  nec- 


Fin.  3U.—Bnnwisn  thr  ]lEcitA!'inx  op  CRniv»:t>  Pakai-vsi''.  Lnion  »t  M  eausea 
paralf -114  i.t  iliipl  ncrvf,  l^iiiiEi  at  r  jjamlfiiis  ot  Ilfili  utv.-  ui;1i  li«^niipl-'K<&  of  i-i'P"*''^ 
■111*-.     CAff'^r  V,in 'iphufhli-ii.; 

essarily  jn'iiluce  very  vaiyinfj  *yniptoins  in  :n  ri n-ilfliit-e  with  thoir 
size  and  l<x':ilio[i,  ]f  tlif;  tiiiiior  is  in  tii<'  pmis  it  will  cause,  if  situ- 
at*-d  liiyh  up,  ;i  I'iiUy  of  the  tliird  nerve  (in  nm?  siile  uml  In-miple^'ia 
on  tliH  oppii-itt;  side.  If  lower  <lown  tli*ie  may  In'  a  jmNv  of  the 
fifth  ni'rvf  on  one  side  and  heiiiijdeijiaon  tin;  otlifi-siilir  i^Fi-*.  212,  /'). 
If  til'!  luKuir  is  ext»'ii>ivtj  it  may  proilmf  nut  only  a  hemiplegia,  but  a 
heijiiana.--sthenia.  If  sitnated  somewhat  supevtiiially  anil  on  tlift  lat- 
eral ed(,'f  of  til'!  jKHis  invfdvinjf  tlie  pedumlrs,  thfre  will  \m^  forci'd 
movement!*  of  the  body,  cither  toward  cr  from  the  seat  of  the  lesion. 
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I£  the  tumor  U  in  tlie  medulla  it  will  prcKluce  h«iiiip1egia  aud  licmi- 
anorsthesia,  vrith  paraljflisof  the  hypoglossal  nei-ve  oi*  pcrhapA  Rome 
other  «ranial  nerves  upon  the  same  aiile  (Fig.  212,  Jf).  If  large  and 
iuvulviiig  both  sides  of  the  luudtilla,  there  may  lie  the  general  tivmp- 
tuiiis  of  a  progressive  bulbar  paralysis.  One  peculiarity  of  tuniuts 
situated  in  the  pous  ia  that  they  suiuelimes  produce  a  conjugate 
deviation  of  tha  eyes  vbioh  ia  away  f  i-um  the  side  of  the  lesion.  Id 
this  reB]>ect  the  syiupttmis  differ  fnim  conjugate  deviation  prcxlnoed 
by  lesion  in  the  cerebral  hcmiapherea,  iu  which  the  head  and  eyes 
are  turned  toward  the  side  of  the  it^&ion, 

II.  Thegeneralsymptomaof  tiuuorsof  thec«rebellumare,  as  ve 
have  already  said,  moi-e  pronounced  than  thoss  of  tumors  of  other 
regions;  veiuora  frequently  bnvc  heailac-he,  vomiting,  vertigo^  and 
optiu  neuritis  from  neoplasms  herv.  If  thtj  tumor  is  situated  in  the 
lateral  JoWa  of  the  cerpbelhuu,  no  localizing  symptoms  develop  until 
the  tumor  becomea  very  largo  so  that  it  presses  upon  the  medulla  or 
other  adjacent  T<>gton».  Whrn  the  tumor  is  in  tlic  middle  lobe  a  pe- 
culiar ataxia  develops,  known  as  cerebellar  ataxia.  The  gait  of  the 
jmtient  is  a  reeling  one  like  tliat  of  a  drunken  man,  or  in  walking 
b«  takes  short  steps  and  spreads  his  legs  as  if  in  fear  of  falling. 
This  haa  been  called  the  tituKiting  gait.  Besides  this,  severe  forced 
movemeDts  may  occur  which  usually  throw  him  sideways  or  perhaps 
forwar«i,  very  rartdy  backward.  Secondary  symptoms  from  pressure 
on  the  medulla  oft«n  develop  in  tumors  of  the  middle  lobe,  such 
symptoms  being  glycosuria  and  disturbance  of  the  functions  of  the 
cranial  nerves.  Late  in  the  disease  hemiplegia  and  |>araplfgia  and 
bulbar  symptoms  uuiy  develop  frtun  pxtreme  pressure.  There  may 
bo  also  hydrocephalus  due  to  prvsHure  on  the  veins  of  Galen  and 
obstnietion  of  the  return  iiuw  of  blood  from  the  central  arteries  of 
the  brain. 

13.  Tumors  of  the  base  of  the  brain.  Tumors  situatetl  in  the 
anterior  fossa  proiluca  Hyniptums  very  mnrh  like  those  described 
under  the  head  of  tumws  of  the  prefrontal  area,  but  there  is  nec4»* 
aarily  destruction  of  the  olfactory  lubw  and  there  is  more  ajit  to  be 
involvement  of  tha  optic  and  ocnlo-motor  nerves  and  of  the  tissues 
of  the  orbit 

Tumors  of  the  middle  fossa.  Tumors  sometiraes  uivolvo  the 
hypopliysia.  Such  condition  has  been  found  iu  caaes  of  acromegaly } 
hut  DQ  the  other  band  a  number  of  tumors  of  this  region  have  been 
described  in  which  nuue  of  the  symptoms  of  acromegaly  were  pres- 
«it.  Tumors  of  this  region  and  of  the  inter]>eduDcu]ar  space  pro- 
duce symptoms  such  as  would  naturally  result  from  pressure  on  the 
optic  chiasm,  and  it  is  mainly  the  early  presence  of  optic  neuritis 
29 
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and  of  peculiar  forms  of  heniiaiiopKia  which  differentiates  lesions  in 
this  area  from  those  in  tho  anterior  fossa. 

Multipln  Liimors.  About  one-serenth  of  all  braia  tnmora  an 
multiple.  IIeDC6  iu  makiug  a  diagnosis  of  th«  localization  of  tu- 
mors tbiy  fact  inu8t  b«  borue  in  inintl.  The  tumors  which  are  ino«t 
frequently  multiple  are  tuben-lo,  canrcr,  and  mcIanoti«  prowths. 

Fatholfytj.  — Tubercle  is  the  form  uf  tumor  founil  oftccest  in  chil* 
drcu  and  is  atcoL;nth('r  the  must  freiiueut  of  brain  tumors.  It  is  luore 
often  Iw:at«U  in  the  cerebelhitn,  bat  ma^'  appear  iu  the  pons  or  other 
parts  of  the  brain.  It  may  Lie  a  single  or.  hs  it  is  then  called,  a 
solitary  tubercle,  or  there  may  be  a  multiple  growth.  Tho  tumor 
is  irregularly  rniiud  iu  Hl)Uj>e  and  varii's  iu  dimiu'tf^r  from  one  aud 
a  haU  to  two  inches.  It  baa  a  grayish'yellow  appeai'nnee  exter- 
nally) internally,  a  yellowish  or  cheesy  hiok.  It  is  not  vascular, 
bat  is  often  surrounded  by  softened  or  iuBamed  tissue.  There  may 
be  an  associated  meningitis.  The  tumors,  when  solitary,  iistmlly 
start  from  the  central  parts  of  the  brain,  but  they  also  develop  on 
the  meninges  of  the  convexity,  ptirlicularly  in  the  parietal  region, 
and  sometimes  they  develop  also  at  tho  bafic.  Tubercle  always 
arises  from  infection  by  the  tubercle  bacilli,  which  are  carried  by 
the  blood  to  the  brain.  Tho  tumors  develop  usually  from  some  ia- 
fectimis  focus,  starting  ia  a  blood-vessel  of  the  pia  mater.  Micro- 
scopically the  tumor  shows  the  ordinary  appearances  of  tubeiculouB 
growths.  It  contains  in  its  periphery-  many  round  cells,  nuclei,  and 
giant  cells.  Tn  the  centre  there  is  nsualty  an  aukorphous  substanee, 
the  product  of  degeneration  and  the  breaking  down  of  the  ordinary 
substance  of  the  tumor.  The  cliaj-ai'teriKties  of  the  growth  are  the 
presence  of  the  round  cells  and  giant  cells,  the  caseation  aud  soft- 
ening of  tho  centre,  aud  tlie  absence  of  vascularization,  with  the 
presence  of  the  bacilli. 

Syphiloma  or  gumma.  Uummatous  tumors  of  the  hrain  are 
usually  associated  with  syphilitic  meuingitia  or  Botne  other  foiin 
of  cerebral  syphilis,  such  as  end&rtentis,  and  perhaps  inflammation 
of  the  cranial  nerve  roots.  Syphilitic  growths  are  usually  found 
upon  the  brain  surface,  uftenest  on  the  base,  next  upon  the  o(m- 
Tcxity  of  the  frontal  and  central  convolutions.  The  process  appears 
either  iu  the  form  of  a  sumewliat  distinct  tumor  or  in  the  form  of  au 
irregular  thickened  exucJate  lying  upon  the  surface  of  the  braiu  and 
forming  what  is  called  gummy  meningitis.  The  gmnmata  may  at- 
tain great  size.  They  st:irt  usually  from  the  pla  mater  and  are  due, 
as  in  the  case  of  tubercle,  to  the  irritative  action  of  some  iafetJtire 
organism.  The  gumma  is  irregular  in  shape;  it  has  a  somewhat 
thick  grayish  periphery  and  often  a  yellowish  centre,  the  appear- 
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ices  dUTeriDi;  with  the  age  of  tlie  tuiuor.  Kicro8copt(!allv  it  is 
found  to  cuu»itit  c£  small  tound  c«lla  auU  ^piiidie  c«lU  witli  vurious 
broken-down  nerre'tiMue  elements.  It  prenents  iu  the  interior  the 
evidence  of  cheesy  dcgcDPrattoii,  somewhat  like  that  in  tubercle,  but 
less  iiiarkeil.  Tliprn  isa  peculiar  dt^velopmcut  of  libnmstiHKiiein  the 
syphilitic  growths  which  rlistiDguiBhes  them  somewliiLt.  Itesidet.  this, 
the  blixKl-ressels  are  uumerotu  iu  the  ^i^rriphery  auditbow  evidences 
of  endarteritis  and  peri -arteritis.  The  distinftionn  l>etween  gumma 
and  tubei-cle  are  the  less  amount  of  cheesy  degeneration  in  the  centre 
of  the  fornirr,  it«  niorti  ipret,'ularap|M>aninoc,  the  ]>rc8Pnccof  arteritis 
and  vascularization,  the  absence  of  giant  cells  and  of  tubercle  bacillL 

Actiuoniyco«i8  is  a  forui  of  iufectiuus  tumor  which  sonietiiues 
extends  from  the  face  and  ueok  into  tlic  brain,  leading  to  iiirtamma- 
tory  pi-oi^ases,  howerer,  rather  than  to  true  tumors.  Xn  other  neo- 
plasms of  infeetiouB  origin  attack  the  brain  unless  glioma  be  found 
to  bt*  of  that  uature. 

Glioma  may  occur  in  any  part  of  the  brain,  but  is  most  fre- 
quently fmmd  in  the  cerebrum.  It  is  the  only  tumor  whii-h  is  i*- 
coliar  to  the  nervous  centres,  being  developed  from  the  neuroglia 
tissue  which  forms  the  8U]iporting  strui'tuiH  of  these  centres.  Gli- 
oma originates  in  the  white  matter  of  the  nei-ve  centre  and  not  from 
the  membranes  or  fibrous  structures.  It  may  grow  to  a  ven.-  large 
size  and  is  the  form  of  brain  tumor  which  becomes  the  largt-st. 
Gliomatous  tumors  measure  from  three  to  eight  or  more  centimetres 
in  diameter.  In  appearance  the  glioma  can  be  scarcely  distinguished 
from  the  brain  Bubatance  itself,  but  usually  Ir^uks  like  either  pale  or 
congested  gray  matter,  or  it  may  have  a  yellowish  or  gelatinous  ap- 
pearance. The  tumor  is  verj-  vascular  and  it  niay  show  the  results 
of  hemorrhages.  Thn  cenlntl  pare  Rometimen  bi'eakfl  do%vn,  forming 
cavities  or  cysts.  The  tumor  may  grow  very  rapidly,  infiltrating 
tI»euorm:d  tissue.  Iu  these  cases  there  itt  har<lly  any  definite  buuu- 
dar^*  Iwtween  the  tumor  and  the  normal  tissue.  Id  other  csmta  the 
tumor  grows  slowly,  but  rarely  if  ever  becomes  encapsuled.  Micro- 
scopically it  is  found  to  conaiat  of  smalt  cells  with  delicate  fibrous 
prolongations,  these  being  the  glia  cells.  The  tumor  is  very  vascu- 
lar and  its  whole  ap]>eai-anre  is  suggestive  of  an  infiammatory  proc- 
ess rather  thaii  a  new  growth;  the  inflammatory  procesiS  being  one 
in  whirli  the  nenniglia  tissue  reacta  to  tlio  infiamniatory  irritant 
Gliomata  may  undergo  certain  cliangi'S,  v.ff.,  a  mucous  degeneratiun 
of  the  cells  takes  ptat-u,  forming  a  myxo-glioma.  When  there  is 
with  the  neuK^lia-cell  proliferation  a  rich  proliferation  of  round 
cells  from  the  connective  tissue  it  is  called  a  glio-sarcnma.  When 
the  tumor  is  situated  near  the  surface,  iuvolvea  the  membranes,  and 
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grows  alowl^',  with  aji  increase  in  fibrous  tissue,  it  is  ejUled  a  fihro- 
glioma.  When  the  gliomaious  growth  is  very  finn  and  hanl,  the 
fibrous  jwrtiun  tf£  the  glta  tiiisue  pr^pdoriiinatefi;  it  coaslitutes  a  iiwl- 
uIq  hucU  as  is  found  in  multifile  sclerotiis,  and  theae  haxd  gliomatii 
are  sometimes  called  ueuro-ylioiuata. 

bai'coma.  The  saromiia  and  its  various  modilieatioTiii  form  |»er- 
hapa  the  mo^t  impoi'taiit  and  almost  the  most  frequent  of  the  brain 
tumors.  Tho  sai-coma  is  a  tmmir  <if  councetive-tifisuo  origin;  it  de- 
velopB,  ther(;l'ore,  from  the  brala  membranes  or  from  the  (dteuths  of 
the  blood-vessels.  Sarcomas  may  be  single  or  multipEe.  They  may 
be  of  all  ahapea  and  they  grow  to  very  varying  sizes.  They  often 
develop  a  t:apHiilf.  Thi-y  may  be  either  prinmry  or  sficondary. 
Their  growth  is  often  mpid.  They  are  white  or  grayish  iu  appear* 
aiice  or  may  h«  souiewliat  yellowish,  dv'pi^udeiitou  the  jiredomitiaiice 
of  the  different  kinds  of  cells  ejmI  lilooil-vpsstrls.  Microaeopically 
they  are  made  Hp  of  &maU  round  eells,  spindle  cells,  and  otlier  rells 
of  rarioua  sizes  and  forma.  They  contain  often  considerablo  fibrous 
tissue.  They  contain  blooil- vessels,  but  are  not  riehly  vascular. 
The  essential  characteristio  of  the  sarcoma  is  the  rich  development 
of  roimd  colU  and  spindle  cells;  iu  other  words,  Its  rich  cellular 
contenti.  Sarcomata  arc  pwuliar  in  undergoing  many  modifications. 
Thus  sometimes  Jibrons  tissue  develops  largely  and  the  tumor  is 
called  a  flbru-saieoma  i  sometimes  the  tumor  imdcrgues  uiucous  de- 
generation and  is  called  a  myxo-sareoma.  There  may  be  a  breaking 
down  of  the  centi-e  with  the  fovmatiou  of  cysts.  There  may  he  a 
development  of  pigment.  Not  infrequently  a  sarcomatous  process 
invadt^K  a  glioma  luid  wo  have  u  luixtiirii  of  a  sarcoma  and  gHcma. 
Sarcomatous  tumors  sometimes  have  an  alveolar  sti-ucture.  These 
tumors  contain  endotlielial  cells  dei-ive-d  from  the  lymphatics  and 
are  cailyd  fodotheliomn.  \\'hen  sarcomata  develop  from  tlie  dura 
mat-er  and  are  slow  in  growtii  tliore  may  be  calcareous  deposits  in 
them  and  they  are  cnlkd  psnmmomata. 

The  tibroma  is  a  very  rare  brain  tumor,  unless  the  pacchionian 
bodies,  when  enlarged  and  hardened,  may  be  so  considered. 

Osteoma  ia  nr>t  imrticularly  rare,  developing  in  the  form  of  bony 
plates  in  the  dura,  falx,  or  tentorium.  Oateomata  iu  the  brain 
stibsbmce  ate  mere  pathologiciU  curiosities. 

JSiicKondroniata,  Hpomata,  and  augiomata  are  rara  and  have  no 
practical  importance. 

Occasionally  neuromata  or  false  neuromata  are  found  developing 
on  the  roots  of  the  cianial  neires. 

Cancer  is  relatively  a  very  rare  affeution  ul  the  hrain,  especially 
as  a  primary  development.     It  usually  arises  from  the  ineiubrauea 
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of  tlie  bnun.     Canoer  is  not  iufi-equeotly  multiple  and  is  usually  of 
ibe  fioft  ov  ooUoid  character. 

Parasitic  growths.  Parasitic  tunwri!  are  extremely  rare  lu  this 
oountry.  The  only  forms  which  are  found  are  the  echinococcuB 
and  the  oysticercus  teUuIoBiD.  The  ecbiuot'occus  ])rudiice8  hydatid 
cysts,  which  may  be  large  or  small,  few  or  many,  and  are  usually  all 
uiinu  the  EinrfuL-eof  the  brain.  They  are  much  rarer  thiui  the  cynti' 
neroL    These  form  cysts  vrhich  are  usually  multiple,  slow  iu  growth, 


rio.  9IS.— Ktiuixocucd'a  dm  or  tiuc  Tmuld  VtaTiuci.E. 

He  upon  the  tturfaoe  of  the  braiu  or  iu  the  ventricles,  are  enca]i8nled, 
.\nd  show  no  symptoms  (Fil;.  213). 

Aneurisms  are  anatomif-ally  tumors,  but  rlinically  tliey  present 
wme  Bpeeial  eyrapComs  and  heitcc  are  deseribetl  separately. 

li\a'jHo»i». — It  is  necessary  tirst  to  niuke  the  di:%uoaiB  of  the 
presence  of  the  tumor,  next  of  its  locatiou,  anil  finally  of  its  nature. 
The  existence  of  a  bmiu  tumor  is  determined  by  the  presence  of  the 
characteristie  (general  symptoms — headache,  vrmiiliug,  vertigo,  optio 
neuritis  mental  disturlmnces,  and  progressive  course.  The  physi- 
cian iimst  bear  in  uiinU  the  pos-jibilities  of  meuiugitis,  abscess,  leiul 
poisoning,  hysteria,  and  paretic  dementia.  Very  often  a  localized 
basilar  meningitis  of  syphilitic  or  tuberculous  origin  simulates  closely 
wlio  presence  of  a  tumor.  Resides  the  general  points  referred  to,  in 
tiniating  the  probabilities  of  the  existence  of  a  tumor  we  must 
ear  in  uiiud  the  ago  of  the  jiatient  and  the  oxiateuce  of  a  tubercn- 
ious  or  syphilitic  bistor}-,  the  higtoc^-  of  an  injury,  of  local  tender- 


4M  WSE^^tS  or  THE  TEZTOrS  STfZXX. 

Bern,  azri  ct  Ti*»i  of  tsaa^-s^izhit^  k=i^«;i:=7<(.  iz>i  iLe  presaee 
^^<  ict=^  £iev  zr«:<T:L.  in  ocber  fare  of  li«  acitj.  rAra?s":>?^  atoos 

Is  ^^-ir^r;.  for  exacipf  .  ih.-^  ^^tk^fcs  oc  Uie  iz^z^x  t^tz^  Tz'zi^tr^^i^ioos 
an  TccT  ZTcai,  parof^ilailj  if  iibK«  is  a  scrof^cs  ■''''^■>*^*  cr  :=bCT~ 
ccJms  'Xiicase  e^vLere.  Sjpiiflibe  ::;^:ir:  of  iL-e  irtir  £ne  slz^cet 
aT-vars  aQnaB.M:ii«d  br  or  pr«c«ii<c  or  T-M-^^^-jra-H.Tt  .;f  «xiemal 
XTTi&ilis.  Glfrxsftsac^  s^udcts  orvd  ia  A^i^:«>I  iz-i  ^Arly  lif *.  Tfcey 
ppia^M.  as  a  rzle.  fe-wr-r  irrnaCTe  pbasofE^tu.  iz-i,  ir*  ir^wcpasied 
br  r^QtLic<Gtts  an?i  ly  ac«>p^i«ar  c-r  pseoicr-is^i^l^cii-.'  .k::J>^£5  •izie  to 
sbe  lajt^^ilar  Da:s;«  of  tine  t=cr.  Canttz^i'C^::^  <Ktr=r  Ixx  in  li^ 
Mad  ftre  is^aZIt  scocBOatx. 

toDErtcs  ire  of  a  K;b«TsiIc<3  oc  STjiiliaft.  jwriattf  j*:=sKi=«s  of  a 
stnoa^:MCi  eharaner.  Aj  a  r^e.  zbit  brtin  rij=.-;r  ^:-'r?  ioeadily 
aaA  xh^  sjispcc-cis  of  sii*  dineaie  bwocie  z>:a-  t-ccrti-cr-:*!  iiatil 
dexsb  vrrKLi*.  Tl*  pni^iaosis  is  bess  for  i:i:«cr^>  ii:  clilij«i.  and 
goBota  ia  iiHIcs.  It  is  voese  in  i&Fce^  cases  ■:  f  ^li':  zl^  tz.  I  suvoma 
whaeii  hare  a  rapid  ctxzse.  Ia  fjicc  Cte  itxc*z  <*7Zi':-'-^  57=.pc<:<cs 
dipr«k*pL  sb*  =>:*«■  n[.Ed  the  general  dereJor  =.■«.•  ■:£  ^-e  •iijKMd«r. 
the  5C«:oer  d-:**  a.  faal  twaiisari-iG  ovc:^.     Tr.*  i-seif*  Ltfts  -r-c  an 

ti  oa=e=  iiL  Tcl:- .1  ■±t  Iot-j;:;-  ;:  ■Li-e  rizi. :  ..^r.  ir  iiiiir  c-t.  u;e 
q::e?r:-:o  of  ?:irr:-::L  iz.:irT:~^z.c?i:  ji-i-cli  'r«^  ._:.?:  1^:^;  Tzr  T^fr-^iez:- 
liS*  cf  ca*e*  :-  vll.-'z  nrz^rv 'ran  '-e'.j  li  ert7V--e_;.  i:L_il".  I:  will 
inc'.::de  colv  uo=e  case*  iz,  Ti.;.; h  ''l-t  tz^ilzz  c-.ir  r-e  ". .•.ii^i .     i  :bc«e 
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which  can  be  locaUwl,  cnly  thane  which  are  in  an  accessible  region, 
hikI  finally,  of  those  wlik-h  ai'e  iu  an  accessible  regioii,  it  includes 
th<i8(«  u'hirh  ail)  uitliur  uupurficial,  tir,  if  I.viiig  in  the  Uraiii  mibslaui'C, 
aro  inure  or  lesa  encapsulated.  The  removable  tumors  of  Uie  brain 
amount  to  le«  than  live  pt- r  cent.  They  are,  iu  particnlar,  the  sar- 
comaU/us,  syphilitir,  ami  tulici-culnun  tumors  lying  in  the  ceutral  or 
occipital  areas.  In  many  caaes  in  which  there  is  suae  doubt  as  to 
the  localirntinn  iin  exjiloratory  tn^jihluini;  is  jimtitiahle^  and  in  a  few 
cases  iu  which  it  is  kauwn  thut  the  tumur  caiinut  be  removed  the 
trephimuf;  for  the  simple  purpose  of  relieviu);  pressure  is  justifable. 
It  is  j>r4>bnhlo  that  in  adiiltn  some  tumors  from  the  ant«riot-  ami  mid- 
dle fossn  of  the  brnin  ciin  be  removinl.  In  children  tumors  cannot 
tie  removed  successfully  from  the  t>erebelluiQ;  in  adults  it  is  jais- 
sible.  0]H>rations  for  tumors  should  bu  undertaken  as  early  as 
possible  i  this  is  a  fact  on  which  too  much  stress  cannot  be  laid. 

Istncranial  aneui-isms  are  of  two  kinds — "miliary"  and  those 
of  large  size.  The  miliary  aueurisms  are  minute  dihitatious  of  the 
Teasels  and  ai-e  always  multiple;  tiiey  have  l»H!n  ilt^m^riUed  under 
the  head  of  eerebral  hemorrhage.  Large  aneurisms  affect  only  the 
lat),'e  cerebral  arteries  at  the  base  of  the  brain.  The  arteries  are 
afFerted  in  the  following  order:  middle  cerebral,  basilar,  internal 
carotid,  and  anterior  cerebntl.  The  anterior  and  poeterior  oommu- 
nieating  and  vertebral  arteries  ace  occasionally  involved,  the  [losterior 
cei-ebral  and  inferior  cerebellar  very  rarely  (Gowers). 

Ktioingy. — Males  are  affected  slightly  oftenei-  than  females. 
Aneurisms  occur  at  all  ages  from  t«u  to  sixty ;  before  teu  and  after 
sixty  they  are  extremely  rare.  Heredity  iKTaaionally  plays  a  part 
in  predisposing  to  cerebral  aneurisms.  The  exciting  eauaes  are 
embolism,  especially  when  the  emboli  coutalu  microbes}  syphilitic 
disease,  injuries,  and  in  rare  cases  senile  degeneraticm. 

The  ttfuiptomt  are  very  indefinite;  they  resemble  to  a  consider- 
able extent  those  of  tumor  at  the  base  of  tlic  brain;  headai^he  and 
vertigo,  mental  duluess  and  imtatiou,  cranial-nerve  palsies,  and  oc* 
casionally  hemiplegia  and  convulsions  are  noted.  Optic  neuritis  is 
rather  rare.  In  a  few  cases  the  patient  is  conscious  of  a  murmur  or 
recognizes  the  pulsiting  sensation  in  the  head.  Siunetimes  when  the 
aneurism  is  iu  the  vertebral  artery  a  murmur  can  he  heard  between 
the  niastiiid  jinx-eKs  and  the  sjiinal  column  (Moser). 

The  JinffttDsix  is  often  difficult ;  it  is  based  on  symptoms  of  tumor 
at  the  base  of  the  brain  jiressiug  on  eranial  nerves  and  on  motor  or 
sensory  tracts.     The  effect  of  carotid  compression  should  bo  tried. 
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Tho  pmynasi^  19  not  good.  Tn  perhaps  th©  majority  of  rases  a 
rupture  of  the  vessel  oc«iu-s  in  a  few  yewaj  however,  nipture  is  not 
the  inevitable  ovcut,  aud  Dometiineft  tlie  disease  becomes  stationary 
or  undergoes  spuutiiueous  cure. 

Tlie  frv'tiiiKcut  of  the  disease,  if  it  can  be  recci^nized,  18  the  same 
as  that  for  anenrism  elfltrwhere  so  far  as  ilruga  art;  concerned;  sur^- 
cally  the  common  carotid  may  be  tied  and  perhaps  the  vertebral  if 
thtt  antniri^m  \a  huliuved  to  bo  connected  with  that  aj-t«ry  or  witli 
the  basilar. 

SfTHrLIS     OK    TKK    NbHTOUS     StSTEM. 

SyphiliR  is  an  extremely  important  factor  in  the  causation  of  the 
orgaiuo  diseases  of  the  nervous  Hystem.  ^Nervous  syphilis  makes 
up  over  ten  per  ceut  of  all  the  hereditary  fonus,  aud  while  in  adult 
life  the  specific  virus  attacks  nerve  centres  relatively  less  often,  y«t 
it  is  a  factor  whoaa  importancB  \a  very  great.  In  the  iirevious  de- 
scriptions of  nervous  disen^scs  wc  have  veferred  to  the  syphilitic  ele- 
ment 111  funnectjon  with  ttioloiy  and  pathology ;  but  syphilis  jiroduces 
upon  tlio  nervous  system  certain  forms  of  disease  wliicli  are  charac* 
teristic,  hence  it  is  l>est  to  take  a  brief  survey  of  the  effei-ts  of  this 
infection  indepeudently.  Syphilis  is  beyond  much  qnestiou  the 
result  of  on  infection  by  a  microbe,  and  the  result  of  the  activity  of 
this  microl>B  upon  the  nervous  centres  is  to  produce  a  {■ondition 
which  is  really  a  form  of  ioflamiiiation.  The  reader  can  bo8t  uu- 
derstaud  syphilitic  disorders,  therefore,  by  remembering  thiit  they 
aro  all  forma  of  an  inflanimaticm.  The  syphilitic  infilti-atiou  i» 
sini])1y  an  exmlatire  iuHammatiou  with  a  specific  exudate;  the 
syphilitic  gurunia  is  a  deposit  of  this  exudation  analogous  some- 
what to  an  absecss.  8yphilis  attacks  cliieQy  the  membranes  of  the 
brain  and  spinal  cord  and  the  bloo^l- vessels  of  these  organs;  in  par- 
ticular the  base  of  the  brain  aud  the  bloo<l -vessels  that  supply  this 
region  ar4!  affected.  iSyijhilis  acta  on  the  nervons  centres  in  four 
ways:  it  produces  meningeal  exudation  and  inflammation,  it  forms 
gruuunatous  tumors,  it  causes  arteritis,  and  it  leads  t.o  degenerations. 

The  first  three  processes  are,  however,  only  diflfereut  types  of 
exudative  inflammation,  so  tliat  we  have  in  reality: 


1.  Exudatlroiypkllu 


/  mcDiogitls. 

<  jjuinma. 
(  arteriti*. 


a.  liegcncmtive  sypblUs  ]  ^"'^■'  and  spinal 
I  deseoemtioD. 
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&!oloffy.^A  neuropathic  conatiUitiou  probably  predispoeea  to 
the  ilevelopmoRt  of  nervous  syphilis.  The  age  at  which  it  occurs 
uiost  freq^ucDtly  is  between  twenty  anil  forty,  but  it  may  occur  at 
all  periods  of  life  fi'om  infancy  up.  It  attacks  men  oftener  than 
women  in  the  proportion  of  about  seren  to  one.  Hereditary  eyphilis 
mnkes  up  about  throe  per  cent  of  the  cases.  Inarlerguatti  and  im- 
proper  treatment  of  the  diseaae  at  firKt  prubably  favors  tlie  develop* 
uient  of  nervous  syphilis  later.  Tii«  use  of  alcuhol,  excesses  in  the 
way  of  aevcre  Ixxlily  exercise,  severe  mental  stTaiii,  and  overwork 
predispose  to  the  develojunpnt  of  the  tlisease;  injuries  undoubtedly 
have  a  similar  effect.  The  time  after  the  iiifetition  when  tlie  dis- 
ease is  mofit  apt  to  occur  is  ih*s  Uitrd  year,  but  it  is  not  infrequent 
between  the  gecon<l  ami  the  tenth  years,  and  it  is  pojwible  for  nerve 
syphilis  to  develop  from  within  a  few  months  up  to  thirty  years 
after  tlie  inlertion. 

.Si/mj'totns.—Hiiice  syphilitic  changes  may  attack  any  jiartof  the 
nervous  centres,  the  s,^'ULptoniatolog>'  of  nerve  syphilis  is  necessarily 
a  varied  one.  The  reailer  can  perhaps  best  uuderstand  the  way  in 
which  the  disease  act,i  by  having  presented  first  a  series  of  tables 
ahowing  on  the  one  side  the  clinical  symptoms,  on  the  other  the 
chief  anattnnical  changes  thut  underlie  them.  The  first  table  pre- 
sents  the  symptoms  of  syphilis  of  the  brain,  which  is  unquestionably 
the  most  common  form.  The  next  table  shows  the  symptoius  of 
syphilis  of  the  cerehro-apina!  system,  a  form  which  ninks  Bcroiid  in 

^ frequency.  Third  we  have  nyphilis  of  the  spinal  cord  alone,  which 
is  somewhat  rarer,  and  last  and  rarest  of  all  we  have  syphilii^  nl'  the 
nerves.  In  addition  to  these  four  forms  of  syphilitio  manifestation 
we  have  two  diseast^A  which  are  ackntiwledgvd  to  be  s<iqni^l(e  of 
syphilis  and  which  are  called  pcat-ayphilitio  degenerative  processes 
or  d^enerative  syphilis. 


].— Stthius  op  TBK  BUAtX. 


CKnieai  Sympbmt. 

.Severe  hcmlnclif.  vtMiilling,  rorllgo, 
nit^tiuil  iliilimu,  uid  irritubUilf, 
MllAcksof  Minmoleuce  or  coma,  con- 
vulnionii.  cniiiial.oerTepal«M.opLic 
neuritia.  bcmiplvgia,  polyuria.  &ad 
polydlpiia. 


AnatomkaJ  CJiaagt. 

Qumnmtout  intLitmiiatfon  of  the  base 
itivolviu};  nvtvt!  root*,  or  gummn- 
tous  ititliuninatioii  (if  convexity. 
ftrt«ritta,  au(i  ptilcbitu. 


n.— CEkKBRo-SrcsAL  firmaiB. 


Hnny  of  the  brain  sfuiptoinH  u  above, 
spoatlc paiaplogta  wllh  8|>iMHl  pKiiu 
■Dd  laTOlToneui  ul  Kplikivicn. 


Oumuulous  Imslliu-  meniDgltis;  dif. 
fuse,  dlgaemlustvU,  or  localized 
uenlogo-mjelltii. 
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nL — Spetal  Stthilis. 
hnplegtft    whb    paini.    Brovn-      Meiuap>-mTeIhi&,  gnmina.  localized 
Seqiurd  panlni*.  aoftenings    from    oblitentiTe    ar- 

Spastic  paiaplegia  and  ataxia.  teritia. 

IV. — Stthhis  or  Xebter. 
CimDial-Derve   palsies,   caoda^eqaina      Boot  neoritis,  gmmnatoos  neniitis. 
Bj-mptoms,  local  palaes  of  periph- 
eral oerrcs. 

v. — PoBT^STPHmnc  Degeserattve  Processes. 
Locomotor  ataxia ;  geoenl  parens. 

Taking  np  these  different  forms  of  nerre  svphills  in  order,  I  will 
give  acme  further  details  with  r^ard  to  each  of  them. 

L  Syphilis  of  the  brain  in  its  most  common  form  shows  itself 
by  a  gradual  development  of  severe  and  persistent  headache.  This 
ia  usually  associated  with  vertigo,  sometimes  with  nausea  and  rom- 
iting.  After  the  headache  has  developed  and  has  lasted  for  a  time, 
or  even  without  much  delay,  there  comes  on  sometimes  an  attack  of 
hemiplegia.  Preceding  the  hemiplegia,  or  in  some  cases  without 
the  hemiplegia,  there  are  paralyses  of  the  cranial  nerves,  more  es- 
pecially of  the  ner^'es  of  the  eye.  Optic  neuritis  is  somewhat  fre- 
quent. There  may  be,  before  any  paralyses  develop,  attacks  of 
epileptic  con^-ulsions,  either  general  or  partial.  Without  any  paral- 
yses or  with  simply  cranial-nerve  paralyses  there  may  develop  at- 
tacks of  somnolence  and  coma.  Even  if  such  attacks  do  not  appear 
the  patient  often  shows  a  mental  irritabilitj-  and  weakness,  a  slow- 
ness of  the  reasoning  process,  and  incapacity  to  hx  tlie  attention 
such  as  is  observed  in  connection  with  brain  tumors,  only  with 
nerve  syphilis  these  symptoms  are  not  usually  so  marked.  Polyuria 
and  polydipsia  are  symptoms  which  are  occasionally  met  with.  It 
will  be  seen  that  the  syphilitic  poison  produces  very  various  mani- 
festations when  it  attacks  the  brain.  The  characteristic  features 
are  this  variability  in  the  symptoms  and  their  remittent  character. 
Elaborate  systems  of  clinical  classification  might  be  made  out  of 
these  various  groups,  but  it  will  be  sufficient  for  the  i)resent  pur- 
pose to  call  attention  to  the  fact  that  the  intense  headaches,  optic 
neuritis,  crauial-nerve  palsies,  attacks  of  somnolence  and  coma,  aud 
hemiplegia  associated  with  some  of  the  foregoing  symptoms  are 
charact(!ristic  of  most  of  the  forms.  The  reason  for  the  peculiar 
symptoms  in  brain  syphilis  is  manifest  when  it  is  known  that  the 
lesion  most  commonly  found  underlying  them  is  a  gummatous  men- 
ingitis which  has  a  special  predilection  for  the  base  of  the  brain. 
In  particular  it  seems  to  attack  the  interpeduncular  space  and  the 
neighborhood  of  the  optic  chiasm  and  the  surface  of  the  pons  Varolii. 
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This  gummatous  mt<uiiigitU  coiisiaU  of  a  syphilitic  iuBammatory  ex- 
udate which  surrounds,  presses  upon,  and  injures  cranial  newea, 
atUioka  the  arterifs  of  tlie  buse,  producing  aii  oMtteratJtig  nrtcrttis 
and  couscquciit  Boitouiugs.  with  liiii  h«mi]iU-gia  wliiidi  in  su  (ifteu  a 
manifestation  of  the  diiea^e.  Much  less  frequently'  the  iuflaniuia- 
tory  process  attacks  the  convexity,  and  then  it  assumes  the  furm  of 
a  giiinmatoiifl  patch  which  pEoduce^a  cortical  irtitatiun  witli  head- 
aches, mental  (listiirltances,  and  convubions. 

II.  The  next  form  of  nervous  syphilis  in  the  cerebro-spiual.  In 
this  we  hare  almost  exactly  the  same  conditions  and  symptoms  so 
far  as  the  brain  is  couoernedi  Imt  in  aildition  there  are  symptoms 
due  to  more  or  less  diffuse  syphilitic  inflammation  of  the  pia  mater 
of  the  spinal  cord.  The  syphilitic  process  often  extends  into  the 
spinal  cord,  producing  on  ohlitenition  of  the  arteries  and  softening 
with  the  symptutus  of  a  transverse  or  a  central  myelitis.  Thus  we 
have  combined  the  symptoms  of  ceicbrAl  syjjhilis  and  paraplegia 
with,  as  a  rule,  consideralile  pain  in  the  back,  produced  by  the 
involvement  of  th«  meninges. 

III.  The  third  type  of  syphilis  is  tlie  spinal  form.  The  etymp* 
toms  iu  spinal  syphilis  are  usually  those  of  a  transverse  myelitis, 
involving,  in  the  writft's  fxpetiencc,  most  often  th(»  lower  part  of 
the  dorsal  and  upper  part  of  the  lumbar  cord.  This  myelitis  usu- 
ally comes  on  rather  slowly  with  tJie  ordinary  Kymptoms  of  a 
chronic  or  tnilmcute  transverse  myelitis,  thei-e  being  a  pn^fressive 
paraplegia  witti  spasticity  of  the  Ugs  and  a  good  deal  of  pun.  The 
coiiditiixi  is  known  as  syphilitic  spinal  paralysis.  It  m  probable  that 
syphilis  is  a  much  more  fref|ueiit  factor  in  the  production  of  so-called 
transverse  myelitis  than  is  usually  supposed.  The  anatomical  proc- 
ess underlying  it  is  that  of  a  meningitis  which  passes  along  the 
septa  into  the  substatice  uf  the  cord,  involves  the  arteries  of  the 
oord,  and  protbices  a  more  or  less  complete  softening  of  the  part. 
The  only  truly  inflammatory  pi-ocess,  therefore,  is  that  which  ia 
pro<lnccd  in  tlie  mcningi's,  coimeetive  tissues,  and  arteries.  The 
anatomical  changes  in  the  cord  substance  aru  mainly  those  of  soft- 
ening with  reactive  iuflammatioo.  8piuftl  syphilis  may  show  itself 
also  by  the  development  of  gummatous  nodules  which  grow  from  the 
meninges,  press  upon  the  conl,  and  pnxLucH  the  symptoms  uf  a  spinal 
tumor.  Spinal  syphiliit  may  also  develop  itself  in  three  or  four  dif- 
ferent foci,  piixincing  the  symptomatology  of  disseminated  myelitis. 

IV.  Syphilis  of  the  nerves.  Syphilis  rarely  affects  the  periph- 
eral nerves;  there  are,  however,  occasional  deposits  of  syphilitic 
exudate  prmUicing  the  ordinary  symptom!)  of  irritation  and  com- 
pression of  nerves.     There  is  said  to  be  a  form  of  multiple  neuritis 
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pri.xliioeil  br  syphilis,  but  its  actual  existence  has  not  yet  been  abeo- 
lutely  deink.>ustrattHi.  Syphilis  has  been  known  to  attack  th«  ixaxs 
oi  tht*  oninial  iwrves.  jinxi-.u-intf  a  root  neuritis;  and  it  is  very  apt 
to  A::ai'k  the  ri.x>ts  cf  the  spinal  nerves  when  the  spinal  meicbraa« 
ar^  iiivo'.ve^.i, 

V.  The  ^vst-syphilirif  liejeneratire  processes  are  Iocon:oo» 
.itux::i  i:;ti  i^eaeral  j^irejis.  i.V-casionally  i:  ha^peL^  rhaz  zh-?  syph- 
i!:::*.'  viei'.'sit*  :n  iLr  >y:-il  <.■•-■••!  may  pri.*iuot?  Irsions  sonicTl^iz  lie 
rh.ise  o:  l'.vo:-.::cr  ^ttuxio.  iul  in  :i.ii  '.aee  ri-rrir  tLI;  be  a  rriin  <rf 
*y:"^p:oxs  wL!,.  h  al*-.'  :ese::ib>  :i:s  liisea.^.  Ir.  xr-^e  l-;«?oiz.vror 
a:;i\:^.  ;:i?wcv-rr.  :le  jr'.v-rss  ;>  a  /.ej^r-rriTive  n:T  aa  exu-iaciTe  one. 

y?*-'.:-i>  <t?  ::.T?::;  ■:■■■  :":.r  -.-^  .LliAr  le-^-nrriT:'. i.  ■.iiri.'^eniTic  ■:■:  taiies. 
-rrC  ;  .r->:s  :>  :    :  i  sy\\":::;    iii.;:.:rr.      S;rlilii.  Ji-:  T-f-irr.  »«rr-=:5 
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dency  to  infiltrate  into  the  nerroiut  tissues.  The  anatomical  char* 
•cteristics  of  tlic  syphilitic  gumma  must  be  9Uuli«>il  in  special  text^ 
books.  The  inHainmation  of  the  iirteriea  atta<-ks  first  the  external 
coat  and  adrentitia,  producing  there  an  cncrmuuft  iiiuUi|iIicaiioii  of 
mund  cells.  The  external  coat  becomtij  we;ikeiied,  and  as  a  result 
there  develops  b^^neatli  it,  between  tlie  iiitimu  and  the  elastic  layer, 
another  exudate  which  constitutes  what  ia  known  aa  endarteritis. 
In  ftvphilitio  arteritis,  tlwrefore,  there  is  birth  a  peri -arteritis  ami  au 
endnrtentis;  the  former  heitig  usually  the  primary  and  laosl  essen- 
tial process.  The  endarteritis,  however,  as  it  dtivelups  gradually 
prodticos  an  occlusion  of  tha  arierien.  This  cuts  off  the  circulati<m 
of  the  blood  and  leads  to  softening  of  the  part.  There  is  also  a. 
development  of  a  hyaline  Uegencratiou  in  the  arteries,  which  somo 
reganl  as  a  ver^-  esseutial  part  of  the  anatomical  change. 

Jfinymutis. — The  diagnosis  of  nervous  sj-pliilis  is  based  upon  the 
history  of  an  infertion,  the  irregularity  and  fugaoity  of  the  symp- 
tom<i,  tlie  int<;nKe  headaehcH,  the  presence  nf  an  optic  neuritis,  the 
age  of  the  {Mtiunt,  and  the  results  of  treatments  In  estimating  Uic 
importance  of  the  history  of  infection,  it  should  be  renienilM-r«d  that 
the  tliird  year  after  infection  is  the  serious  on«  for  the  development 
in  jwrtitular  of  those  symptoms  produced  by  obliterating  «rt»*iiti8. 
In  hereditary  syphilis  the  presence  of  the  Hutchinson  teeth,  Iho 
hazy  cornea,  and  deafufsa  or  otlier  ear  trouble  help  uk  in  iliagnosis. 
The  headache  of  syphilis  is  rather  characteristic.  It  may  attack 
any  part  of  the  head,  bnt  is  usually  unilateral  or  irregular,  or  ftgftio 
it  may  he  bilateral  in  ita  dintributiun.  The  pain  is  very  intentie  and 
sometimes  exhibits  a  certain  ]ieriuil icily.  It  is  usually  worse  at 
night.  It  is  ape  to  last  eontinuonsly  for  from  five  daya  to  thn-e  or 
four  weeks.  Headache  of  this  character,  followed  by  ttie  paralysis 
of  one  or  more  cranial  nerves  or  by  au  attack  of  liemiplegia,  is  ex- 
tremely suggestive  of  syphilis.  Optic  neuritis  is  very  liable  to  occur 
when  the  diitease  ahows  other  evideni;es  of  iK-ing  Bitiiated  at  the  base 
of  the  brain.  This  uptiu  neuritis  is  associated  with  contraction  of 
the  visual  Held,  and  a  chararteriatic  feature  of  this  ooutraction  is 
tluit  it  varies  A  great  deid  from  week  to  w««k.  The  sex  and  age  of 
tlie  piitient  may  he  taken  into  consideration  in  weighing  the  evidence, 
and  tinully  the  prompt  effects  of  the  u>^>  of  iodide  of  |N>tassium  should 
have  very  decided  weight. 

PiitynoMi's.  —  It  is  very  difflodt  to  give  definite  facts  reganling 
the  prognosis  of  syphilis.  Unquestionably  the  outlook  is  much  more 
favorable  than  it  is  for  any  other  organic  dise.-u<>  of  the  nervous 
sv*teni.  When  the  syphilitie  proces^t  has  not  produced  so  nnich 
arterial  disease  as  to  lead  to  obliteration  of  veaaels  and  softeningf  » 
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very  great  degree  of  improTeiiient  and  even  a  i-ef-overy  may  be  ex- 
pet-ted.  Ho  far  as  injuries  to  the  ner\-eB  or  nerve  roots  go,  we  can  gen- 
ei'ally  exi^ect  a  great  improvement  or  cure.  Lesions  of  tlie  convex- 
ity are  usually  amenable  to  treatment.  Syphilitic  hemiplegia  has  a 
not  much  better  prognosis  than  hemiplegia  from  other  causes.  Syph- 
ilitic myelitis  has  a  not  very  good  prognosis,  but  it  is  better  than 
that  of  myelitis  due  to  trauma.  Nervous  syphilis  may  last  from 
one  to  three  or  four  years.  The  effects  of  the  dise-aso  may,  if  nerve 
tissue  is  destroyed,  last  a  lifetime. 

Treatment. — As  regards  the  prophylaxis,  it  is  important  that 
persons  who  have  become  infected  by  syphilis  should  be  treated 
with  iodide  of  potassium  in  the  second  as  well  as  the  third  stage  of 
the  disease.  After  the  first  year  at  least,  the  patient  should  not 
neglect  to  take  a  certain  amount  of  iodide  of  [Otassium  four  times 
a  year,  each  course  of  treatment  lasting  six  weeks.  The  patient 
should  be  warned  against  indulging  in  alcohol,  against  all  excesses, 
mental  as  well  as  physical.  A  laborious  life  full  of  worry  and  anx- 
iety, in  which  the  patient  attempts  to  help  himself  along  with  stim- 
ulants, is  surely  provocative  of  nervous  syphilis. 

The  treatment  of  the  disease  when  it  has  a])peared  consists 
mainly  in  the  administration  of  iodide  of  potasiiim  or  sodium.  This 
should  be  given  in  beginning  doses  of  ten  grains  three  times  a  day 
and  increased  gradually  until  the  maximum  amoiuit  which  the  pa- 
tient c^n  bear  is  taken.  This  maximum  is. usually  between  three 
and  four  hundred  grains  a  day.  In  some  cases  it  is  important  to 
give  more  than  this — as  much,  that  is  to  say,  as  two  hundred  grains 
three  times  a  day,  and  it  is  the  general  expevicnce  of  American 
neurologists  that  results  can  be  obtained  by  tlicso  large  doses  which 
cannot  be  obtained  by  smaller  ones.  In  my  own  experience  I  have 
known  a  patient  to  take  live  hundred  grains  tliree  times  a  day  for  a 
considerable  time  without  harm,  and  indeed  with  bc-netit.  Usually, 
however,  such  extraordinary  do.ses  are  nirely  needed.  It  is  found 
that,  as  a  rule,  juitients  tolerate  hiigo  dnscs  of  imlide  quite  as  well 
as  smaller  ones,  and  somptiuu-s  tlie  iodisui  produi'cd  by  snuiU  doses 
disappears  when  larj^e  doses  are  given.  The  drug  is  liest  adminis- 
tered largely  diluted  with  wat«r  or  witli  Vichy  or  in  milk,  and  takfn 
after  meals.  Some  persons  l>t*ar  it  lietter  Itefore  meals.  It  is  oc- 
casionally advisable  to  combine  mercury  with  tlie  ioilide.  This  may 
be  given  in  the  form  of  the  bichloride  or  by  an  inunction.  Other 
drugs  which  are  of  value  are  the  onlinary  t'jni<-s,  such  as  iron, 
quinine,  and  the  bitters  an<l  mineral  acids.  I'li-ntv  of  good  footl, 
(int-dotir  air,  and  all  those  tilings  which  will  improve  the  general 
health  of  the  i)atient  are  indicated. 


CHAPTER  XXI. 

FTINCTIONAL  KEKVOUS  DISEASES. 

Functional  nervous  diseases  are  those  in  which  no  definite 
known  anatomical  change  underlies  the  morbid  phenomena.  On 
this  account  it  is  customary  to  classi^-  them  on  a  clinical  basis.  We 
can,  however,  also  make  etiological  and  pathogenic  subdivisions. 
Applying  such  a  method  now,  we  have  two  broadly  distinguished 
classes:  the  primary,  or  degenerative,  and  the  secondary,  or  ac- 
quired neuroses.  Such  a  classification  is  suggestive  and  helpful, 
though  not  perfectly  correct,  because  several  factors  often  enter  into 
the  cause  of  the  same  neurosiB. 


Acquired 
□euroscs. 


Primary  neurastbeoia,  bypocbondriaaU. 
Epilepsy. 
Hysteria  major. 
Hereditary  chorea. 
General  spasmodic  tics. 
Myotonia. 
~  Cborea. 
Tetanus. 
Tetany. 
Rabies. 
Tnrnior. 
_  Xeuralgia. 
r  Neurasthenia. 
Exhaustion    and  I  Hysteria. 


Primary  degenerative 
neuroses. 


From  Infectious,  au- 
tochtbonoue,  and 
mineral  poisons. 


shock  neuroses. 

Acquired    degenera 
tivu  neuroses. 

(,  Miscellaneous. 


j  Exopbthalmic  goitre. 
I  Occupation  neuroses. 
(  Tic  douloureux. 
-^  Local  spasmodic  tlca. 
'  Paralysis  agitans. 
Vasomotor,  trophic,  and  sleep  disorders. 


THE  DEGENERATIVE  NEUROSES. 

EpILEI'SY. 

Idtopathic  epilepsy  ia  a  chronic  functional  disorder  character- 
ized by  periodical  seizures  attended  by  loss  of  consciousness  and 
usually  by  con^nilsions.  Mental  disturbances  may  accompany  or 
take  the  place  of  the  convulyions. 
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Sijniptoviatic  epilepsy  is  a  form  in  which  the  periodic  convulsive 
attacks  are  due  to  gross  organic  changes  in  the  brain. 

Jaeknon!an  or  partial  epilepsy  is  a  form  of  symptomatic  epilepsy 
usually,  and  is  characterized  by  periodic  convulsions  affecting  only 
certain  groups  of  muscles,  and  often  xmattended  by  loss  of  con- 
sciousness. 

Hystero-epilepsy  is  not  epilepsy,  but  a  form  of  hysteria. 

Eclampsia  or  acute  epilepsy  is  the  name  given  to  a  single  iso- 
lated attack  of  convulsions.  It  is  generally  of  the  symptomatic 
type. 

Idiopathic  epilepsy  shows  itself  in  three  rather  distinct  types 
of  attacks,  viz. :  that  of  severe  attacks,  called  the  grand  mal;  that 
of  minor  attacks,  ihe  petit  mal;  and  the  rarer  larvated  forms  char- 
acterized by  acute  mental  disorder  and  called  psychical  epilepsy  or 
the  psychical  epileptic  equivalent. 

Etiology. — Predisposing  causes:  Heredity  is  the  most  potent  of 
any  single  iufluence.  A  history  of  epilepsy  or  insanity  is  found  in 
the  family  in  about  one-third  of  the  cases  and  rather  more  on  the 
paternal  side.  Alcoholism  and  the  intermarriage  of  neurotic  per- 
sons contribute  powerfully  to  produce  the  convulsive  tendency  in 
children.  Powerful  emotions  during  pregnancy,  accouchement  in- 
juries, and  syphilis  have  some  influence.  More  cases  occur  in  the 
country  than  the  city,  more  in  temperate  cljjnates,  and  more  among 
in-bred  races.  All  American  statistics  (Putzel,  Hamilton,  Ham- 
mond, Starr,  and  myself)  show  a  slight  preponderance  among  males. 
European  observers  find  it  the  other  way. 

Age. — The  epileiitic  age  is  between  ten  and  twenty,  and  still 
more  definitely  between  ten  and  fifteen.  In  three-fourths  of  the 
cases  the  disease  begins  before  the  age  of  twenty;  in  one-sixth  of 
my  cases  before  the  age  of  five.  After  twenty  the  danger  of  epi- 
lepsy is  slight,  and  when  it  occurs  it  ia  usually  due  to  accidental 
causes,  like  syphilis,  alcoholism,  or  plumbism.  Idiopathic  epilepsy, 
however,  may  develop  even  after  sixty.  The  arfompanying  table 
shows  graphically  the  relation  of  age  to  the  ilevclopmeut  of  epi- 
lepsy, chorea,  and  neuralgias. 

Ej-cittii'j  Cmrst'.'i. — Kxciting Causes  are  not  present  in  the  majority 
of  cases.  The  most  important  are  the  occurrence  of  rickets  at  the  time 
of  dentition,  fright,  injury  to  the  head,  sunstroke,  infectious  diseases, 
especially  scarlatina,  masturbation,  alcoholism,  and  syphilis.  Ma.s- 
tnrbation  is  a  real  but  rare  cause,  so  also  is  syphilis.  The  so-called 
reflex  causes  are  ocular  and  auditory  irritations,  worms,  dyspeptic 
states,  dental  irritations,  Ifsioiis  invulving  peri])lieral  nerves,  Some 
jVmerican  observers  put  nmch  stress  on  the  inipoi-tancc  of  oculai-  ir- 
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ritatioiis.  Euroiieaii  writers  have  laid  mor«  eiDpbasis  ou  disease  of 
the  par.  Prubabl>'  tbe  gastro-iut^sUnal  tniot  and  geitita.!  organs  fiir* 
nish  the  most  im|>orlant  exnitiiig  imtaticm.s.  True  iilio|>athia  fpl* 
lepsy  may  bo  brought  out  by  peripheral  irritations;  niot'«  rarely  there 
ceoura  only  a  rfetlcx  epileptiform  neurosis. 

Sympfonn  o/  the  C'orn'uhion.  —  Ths  patieut  often  feela  some  pr&- 
monitury  symptouis  for  a  few  hoiu-s  or  a  day,  consisting  of  general 
.iialaise,  irritability,  or  gidiUiiess.     Tho  attack  begins  in  about  half 
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the  cases  irith  a  jierullar  sanitation  called  the  aura.  Often  also  a 
liiuil  i-ry  in  uttered  and  the  putipnt  falls  iincouiwiouH  to  tlie  ground. 
The  fiice  is  pah-,  the  eyes  are  o[k>u  and  tuiiied  up  and  to  one  Aide, 
and  tbe  pupils  dilated.  The  heud  is  drawn  baok  or  to  one  side,  and 
the  whole  bixly  is  in  a  fttat<>  of  rigidity  or  tunie  spasm.  The  arms 
are  slightly  drawn  out  from  the  trunk,  the  forearms  and  wrists 
flexed,  the  fiugera  clinched  or  flexofl  in  other  ways,  the  legs  and 
feet  extemleil.  Thin  ttmic  tttagu  lasts  fur  tiftecn  or  twenty  S(HH>tidsj 
tbe  face  becomes  congested  and  tliea  livid  from  compression  of  the 
veins  of  the  nm-k  and  stoppage  of  respiration.  Gradually  jerky 
morements  of  the  faoe  and  limbs  begin  and  the  Rtage  of  clonic 
spum  sets  in.  The  trunk  and  limbs  are  now  alternately  flexed  and 
30 
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eztoiided  ni'ith  violent  shock-like  ?dd  tract  ions,  the  facial  and  eye 
uiuscletj  twitoh,  saliva  collects  in  Uie  mouth,  and  as  the  tougue  is 
often  bitten  it  becomos  &tainod  witlt  hluod.  The  movements  are 
Bometinica  so  violint  that  the  jMitietit  in  thrown  Hlmnt  the  bed  or 
floor,  tuid  u(T»£iuiiLiliy  ik  luub  is  Uislooated,  usually  the  shoulder. 
The  urine  often,  and  the  fwceu  oo^aaionally,  are  pasjwd.  The  tem- 
jjeratme  is  raised  ^^  oi  1'  P.,  rarfly  more.  The  ])uW,  feeble  at 
first,  bi-c-oiiic-a  fn-qut'nt  and  tense,  and  thon,  as  the  attack  subsides, 
beoome-9  feeble  again.  T\\ei  rhinii^.  (tjiHsin  lautji  from  one-half  to  one 
or  two  minutes.  It  subsides  gradually,  and  the  patient  sinks  iuto  a 
stiilior,  from  which  Ul-  can  be  roused  witli  ditfR'nlty.  This  stujwr 
is  siirreeded  by  a  heavy  sle^pof  seveial  lumrs  and  a  feeling  of  hebe- 
tude which  laats  all  d;iy.  Vomiting  aoinetiinea  oenirs  as  a  terminal 
(lymptom.  luiiiiediately  aftor  the  atta^ik  there  is  a  temporary  ex- 
hauHtive  paralysis,  with  loss  of  kiit'tj  jerk.  The  pupils  contract 
aj^aiii  and  often  osrillate.  There  may  be  a  slight  amoimt  of  tran- 
sient albuminuria  or  glycosuria.  The  earthy  jihosphates  are  found 
iiit-reasod;  urea  is  not.  There  is  a  iliatinet  lesot-ning  of  luoraonlohin 
in  the  1)I(khI  (K(?rij)  and  of  hiematoblasts.  SonK'tiines  the  attwk  is 
followed  by  others,  and  tor  hours  the  patient  passes  from  one  con- 
vukion  into  another.  This  condition  is  i-alled  gfntus  epiUptifMn. 
It  usually  lasts  less  than  twelve  hours,  hut  may  last  for  one  or 
more  days  and  until  finally  death  occurs  from  exhaustion.  It  de- 
velotw  only  iu  tlie  soveier  types. 

Si/inj/toms  «/  the  Minor  Attack*, — In  the  minor  attacks  (iMftU 
mnlj  lli6  patient  suddenly  stops  in  anything  in  whifh  he  is  en- 
gaged, the  featurcfl  become  fixed,  th«  eyes  npi'u,  the  faco  is  pale, 
the  pupils  ate  dilated,  often  slight  twitching  of  thefaeial  muscles  or 
of  the  limbs  ocfura,  and  consrionstie'ss  ia  lost.  In  a,  few  seeonda 
the  attack  is  over,  and  the  patient,  who  does  not  fall,  resumes  his 
work  or  conversation,  being  unconscious  of  what  has  occurred,  ex- 
cept that  ho  has  had  a  "  spell."  Often  there  is  a  wai-ning  sensation 
or  aura.  Thijt  is  felt  as  giddiness,  aensfl  of  fear,  numb  aensations 
of  the  extremities,  flashes  of  light  or  blindness,  or  choking  sensa- 
tious.  There  may  be  a  cry  utttred.  The  minor  attacks  are  in 
rarer  casct)  accompanied  by  sudden  forced  movements;  the  patient 
runs  a  few  stef  is,  or  turns  round,  or  makes  some  automatic  movements. 
This  is  called  ^/mrwrsfVe  ejnlt^pai/. 

^mptoma  of  tha  r*tfchicnl  Attacks. — Sometimes  the  minor  ab- 
iaoks  are  followed  by  outbursta  of  mauiat^'al  exciteiueiit  or  by  sud- 
den Tiolent  automatic  movements,  and  in  these  statCM  the  patient 
may  commit  crimes  of  violence.  In  rare  cases  the  patient  passes 
into  a  somnambulic  state,  during  which  he  performs  aecustomed 


ruscTioyAL  NRRvors  nisGAsn. 


467 


■Ota*  such  aa  driving  and  walking,  automatically  and  sataralty 
(somnambulic  epilepsy).  This  form  of  epile]>»y  may  come  on  with- 
out n  pivliininary  minor  attack,  and  then  it  is  to  be  considered  a 
**  psychii'al  tfpilvptiu  vipiivaltiuti." 

31iiior  attacks  nay  end  in  convulsions  oC  a  co-ordiuato  ^'pe  in 
which  tho  pati«ut  juiiips,  kicks,  Ikrowa  tbu  anus  about  as  in  fays- 
terii-al  iittacks.     Thiwe  are  called  hvfiteroid  couvulsiuns. 

The  seizure  may  consist  of  only  a  short  tonic  acagc  and  a  few 
tvitchiiii^  of  tbo  limba,  tho  whole  losuut;  but  a  few  seconds.  This 
is  called  an  abvrtive  attiAck.  Under  the  luilueuoe  of  medicalionf 
tlM  severe  »eizur(>s  are  oft*>n  reduced  to  abortive  forms. 

JatkioHuiii.  or  {tartiitl  ti'iUf>*if  is  a  form  of  the  disease  charac- 
teriEetl  by  oonvulaivu  attai-kd  iiifectin^  only  a  single  fn^up  of  mus- 
cles or  a  liuibi  and  generally  not  apcomjinnied  bv  loss  of  conscious- 
neas.  Jucksouiaii  <'jjtlfphy  is  always  syiuptt^iuatiu  of  some  foc-;il 
lesion  affecting  tlic  cortical  inutor  area  of  the  brain.  This  nmy  be 
a  tumor,  iiiflmnination,  or  itijury.  This  form  of  seizure  is  jtarticu- 
larly  signifit'aut  of  a  slowly  growing  brain  tumor  or  syphilis. 

The  a»nt  uHually  i^msists  of  a  seusation  of  nntobnfss,  prickling 
or  of  a  breeze  beginning  in  tlie  hand  or  leg  and  passing  up  to  tbe  bead, 
wh«u  consciousuCHS  is  lost.  Still  ofh-uer  there  is  a  peculiar  sensa- 
tion starting  in  tbo  epigantriiim  and  passing  upward.  More  rarely 
tlicre  are  special-sense  auric,  such  as  flashes  of  light,  noises,  or 
voices  and  peculiar  tastes  or  smells.  Besides  tliese  there  ocnur 
feelings  of  giddiness,  dreamy  states,  pectiliar  sensations  in  the 
XitK&A,  and  indesf tillable  general  sensations. 

The  auriD  may  be  divided  into: 

ViBCPral— epigastric,  laryngeal,  canliac, 

Cutaneous  sensations. 

Special  senses— flashes  of  liyht,  etc. 

Psyi-hical — einotiouA,  di-camy  states,  etc. 

Cephalic — giddiness,  etc. 

The  aura  is  thonglit  to  indicate  the  scat  of  tbe  fintt  dincbai^e  of 
nerve  force,  and  its  study  is  of  most  importance  in  connection  with 
symptomatic  epilepsies,  as  will  be  shown  later. 

jftrttilird  frr'/uettci/  of  the  different  kinds  of  attacks.  The  severe 
attiu-ks  are  th«  most  frequent,  next  come  combinations  of  severe  and 
minor  attacks,  and  next  minor  attacks  alone,  while  the  iwyehical 
forms  are  the  rai-est. 

Ffrtiuenetf  of  the  Attaeka.  —The  severe  attacks  may  come  on  only 
ontw  or  twic«  a  year,  and  this  commonly  occurs  during  the  develop- 
ment of  the  disease.  The  frequency  gradually  increases  until  tbey 
occur  every  month,  or  two  or  three  times  a  month.     Sometimes  tlie 
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fits  occur  m  groups  of  four  ot  five  every  month  or  two.  la  very 
bad  eases  convulsions  occm-  every  day.  The  petit-nuil  attacks  are 
ttiore  frpqiient  and  iiBually  04*c!iir  diiily. 

Time  of  Aitar'kti. — The  mooti  and  the  eeaaons  have  no  inHiienise. 
More  atlacks  ottcur  during  waking  hotirb  Uiaii  during  aleeji^  but 
two-thirds  of  the  attacks  Ofcur  between  S  a.m.  and  8  p.m.  Mouy 
patients  have  their  attacks  early  iii  the  morning  just  ufter  awaken* 
ing  (^iiiatntinrrf.  cyj iVcy.s^) .  Mauy  attacks  of^cur  between  3  aud  C 
A.M.,  when  the  temperature  of  the  body  aud  the  vital  powers  are 
at  the  loweKt. 

SUitts  of  Fntient  between  Attacks. — Epileptic  patients  often  feel 
Letter  for  a  time  after  the  couTulaiou  is  over.  They  not  rarely 
suffer  from  severe  neuralgic  headaches;  tho  appetite  is  capricions, 
often  in  children  it  is  voracious,  but  in  older  eases  there  may  be 
anorexia  f  the  bowels  are  usually  constipated ;  tho  pulse  is  suuill, 
soft,  and  frequent. 

Mftttiil  C'-ndition. — A  gradual  mental  deterioration  occurs  in  the 
great  majority  of  epileptirs,  but  it  is  slight  in  Sinne  and  not  very 
great  in  others.  It  slmwa  itself  by  feebleness  of  meuiory,  irrita- 
bility of  teni])ep,  selfishness,  incapacity  to  concentrate  the  minrl  or 
to  carry  out  a  purpose.  In  childien  great  mischievousueas  and  lat^k 
of  moral  Beiise,  with  vicious  iuipuUcs,  may  appear.  The  mental 
deterioration  is  dependent  on  those  underlying  factoi-s  whieh  cause 
the  disease.  It  is  apparently  in  some  cases  due  to  the  excessive 
nmnbec  of  the  litH.  This  i»  not  nceessarily  the  i^ase,  nor  it  is  gen- 
erally true  that  it  occurs  more  oftpn  with  /Wt/  viaL  It  is  more 
marked  in  cases  beginning  very  early  in  life,  but  this  is  true  only  when 
there  are  decided  marks  of  physical  aud  mental  degeneration  pres- 
ent. A  certain  rather  small  percentage  of  epileptics  become  either 
demented  or  insane.  True  epilepsy  is  not  compatible  with  extraordi- 
nary iiitelWctual  endowments.  Caesar,  Napoleon,  Peter  the  Oreat^ 
and  other  geniuses  may  have  had  some  symptomatic  fits,  but  not 
idioi)athic  epilepsy. 

Phijateai  Condition. — Epileptics  are  rather  undersized  anil  of  not 
very  robust  eonstitutiou  (F^r^J.  TUey  always  present  some  of  the 
marks  of  degeneration,  phy&iral,  physiological,  or  mental.  Suck 
marks  or  stigmata  are  about  ten  times  more  frequent  than  in  healthy 
persons.  The  physical  stigmata  are  (FE^ri^)  short  atature,  (.iraiiial 
asymmetry  fin  71  percent),  short  parietal  or  frontal  arc,  and  triangu- 
lar BkuH  J  ill  women  high  prominent  forehead ;  bad  teeth  badly  placeil, 
high  pidatul  areh ;  facial  asymmetry;  prominence  of  occiput  and 
lemurian  hypophysis;  differences  in  color,  kIm,  position,  and  shape 
of  pupils;    astigmatism  (in  76  per  cent  of  cases);    badly  shaped 
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Hidj^tftoed«arfi;  mispla^;*^  crown  oEDciilp;  low  vital  capacity;  smaU 
genitals,  atrophic  utenis;  greater  development  of  left  side;  long 
fiiigerB.  Cranial  deforiuities  of  pronouncwl  tjpo  occur  in  epUeptica 
a&sociated  willi  iiliooy,  houiiptrgiii,  uiiil  briiiii  derectftof  early  origin. 
Sometimuii,  apparently  from  a  premature  ossilicatioQ  of  suturfs, 
there  are  the  peculiar  shapes  of  the  skull  knowu  as  scaphocephaly^ 
or  steeple  skull,  aiid  plagiocephaly,  or  oblitniply  deformed  skull. 

The  physiological  mnrka  of  deterioration  are  &  lessened  muscular 
strength  (as  3"i  to  fiO),  habtt  choreas,  a  rather  im[>erfect  eyi!  with 
excessive  ntnmint  of  astiginntism  and  fuuctiunnl  muscular  wealtness. 
There  is  a  lesseued  vital  capacity,  weak  and  slow  digestion,  and 
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sexual  atrophy  or  irritabilit>'.  The  excretion  of  pliosphoric  acid  U 
below  normal  as  compared  with  urea. 

The  psychical  stigmata  are  mental  feebleness,  moral  Insensibility, 
irritabilit}',  wayward  and  Ticions  impulses,  lack  of  will  ]>GWor,  and 
sexual  aberrations. 

J'-itholtMjtj. — The  body  of  the  epileptic  shows  sometimes  skin 
eruptions  and  ulcers,  the  result  of  treatment.  There  are  often  evi- 
dences of  local  injuries)  and  frar-tures  due  to  falls.  The  organs  nmy 
show  vices  of  confoi-mutioQ.  The  uterus  is  frequently  infantile  or 
sharply  flexed,  reformatiuu  of  the  occipital  bone  or  the  atlas  so 
as  to  produce  narrowing  of  the  upper  spinal  canal  has  been  noticed. 
Thn  brain  may  be  unduly  large  or  small,  but  there  is  nothing  con- 
stant in  this,  nor  is  there  an  abnormal  difference  in  the  weight  of 
the  (wo  hemispheres.  The  convolutions  show  many  nnonialies.  but 
there  is  in  them  nothing  S]«citic.  On  tliu  whole  the  eonvolutional 
type  is  a  simple  one.  The  pathological  change  found  most  con- 
stantly in  epilepsy  is  an  induration  or  sclerosis  (gliosis).     This 
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affects  the  comn  anunonis  i^her  often  (4  to  10  per  cent),  mcRfi 
rarely  the  olivary  bodies  or  cerebellum.  Besides  this,  small  patches 
of  induration  occur  in  the  graj  matter  in  various  parts  of  the  cor- 
tex. Chaslin  finds  a  diffuse  increase  of  neuroglia  tissue  throughout 
the  brain,  more  marked  when  the  case  is  older  (F^.  216} .  Others 
have  found  an  increase  in  the  neuroglia  cells  (Kingsbury).  In  old. 
cases  there  is  often  a  chronic  leptomeningitis,  and  vascular  changes 
due  to  the  frequent  congestions  of  the  brain  take  place.  These  con- 
siat  in  varicose  and  fusiform  dilatation  of  vessels,  vith  evidence  of 
small  hemorrhages.  Slight  degenerative  changes  in  the  nerve  fibres 
are  also  observed. 

Bevan  Lewis  finds  in  epileptics  with  insanity  a  fatty  degenera- 
tion of  the  nuclei  of  the  "  angular  cells  "  of  the  sec<Hid  layer  of  the 
oortex.  In  the  severer  and  later  stages  of  the  disease  this  nuclear 
degeneration  is  increased  so  that  vacuoles  are  formed.  The  cells 
of  the  deeper  layers  are  also  affected,  but  to  a  less  extent  The 
change,  though  not  peculiar  to  epilepsy,  is  more  extensive  and  pro- 
nounced in  this  disease. 

To  sum  up :  The  anatomical  basis  of  idiopathic  epilepsy  consists 
in  a  degeneration  of  the  cortical  cells.  Also  a  proliferation  and 
increase  in  the  neuroglia  tissue,  this  occurring  most  markedly  in 
varioos  islets  or  special  areas  of  the  cortex.  The  blood-vessels  and 
connective  tissue  are  involved  only  secondarily  and  later. 

Phifsiolotjij.^Tho  epileptic  fits  are  due  to  sudden  discharges  of 
nerve  force.  The  seat  of  the  discharge  is  the  cortex  of  the  brain. 
The  discharging  cells  are,  in  the  severe  seizures,  the  large  motor 
cells,  the  function  of  which  is  to  store  up  and  discharge  nerve  force. 
They  are  under  control  of  the  sensorj-  cells  (angular  cells)  of  the 
second  layer,  which  have  an  inhibitory  power.  These  being  dis- 
eased, their  control  is  weakened  and  the  motor  cells  "  explode"  peri- 
odically. In  sensory  and  psychical  epilepsy  the  same  mechanism 
exists.  The  more  highly  organized  cells  with  large  nuclei  of  the 
second  layer  are  congenitally  or  otherwise  weak  and  diseased;  the 
cells  below  them  are  not  maintained  in  stable  equilibrium  and  hence 
periodically  break  down  and  "discharge." 

The  diiif/iioxitt  is  based  on  the  character  of  the  attacks  and  has  to 
be  made  from  hysterical  and  various  toxic  and  symptomatic  convul- 
sitms. 

The  aura,  the  scream,  the  quick  loss  of  consciousness,  the  di- 
lated pupils,  the  tonic  convulsion,  the  bitten  tongue,  the  emptied 
bladder,  are  all  characteristic.  The  hysterical  patient  sometimes, 
but  rarely,  loses  consciousness,  the  epileptic  almost  always.  Hys- 
terical  patients  do  not  hurt  themselves  in  falling  or  bite  their 
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tongue,  and  their  muscular  movements,  while  ii-regular  and  vit^ent 
in  charapter,  ore  yot  co-or<Uiiate,  i.e.,  they  throw  themselves  about, 
kit'k,  striku,  etc.  Their  attacks  often  ai-o  pi-oduved  by  etiiution  and 
ro  ended  by  some  powerful  uieutol  or  physical  impretisiou.  The 
light  ns«  of  temperature  in  epileplicit  rarely  orcurs  in  hysterics. 
Pei!t  mat  and  epileptic  vertigo  are  distinguished  by  the  audilfu 
lap^  of  conaciousnesa  aiid  by  the  suiUlf-n  pntlur  and  lixatinn  of  tlie 
eyeq,  dilatation  of  the  pupils,  and  slight  twttchings  of  the  face. 
Nooturnal  convulsions  are  usually  epileptic. 

Kclampsia,  oc  scute  tsymptouiatic  and  ruDex  cimvuhiions,  cannot 
always  be  distingir&lied  from  epilepsy.  The  history  of  tbe  case^ 
the  irregular  and  often  prolonged  character  of  the  fit,  may  enable 
OUP  to  nuike  the  diagnuHitj. 

CouTte  and  Fro^nogi*. — Epilepsy  shortens  life  to  some  extent; 
meet  subjects  do  not  lire  beyond  the  age  of  forty  or  lifty.  About 
tea  per  eent  become  demcQted  or  insane.  Five  or  ten  per  cent  get 
well-  The  remainder  r^ach  a  certain  stage  of  severity  in  their  dis- 
ease and  oontinue  in  it  for  years.  This  severity  depends  on  the 
treatment,  tlie  nature  uf  thi>  attacks,  and  tlie  extent  of  degenera- 
tion which  the  organism  shows.  While  unquestionably  treatment 
cnrt-s  or  suppresses  the  disease  iu  some  rases,  it  disapiiears  sponta- 
neouftly  in  others.  The  prognosis  of  prtU  mal  is  worse  than  that 
of  yrand  mal;  that  of  the  two  combined  is  worse  still,  yet  not  hope- 
less. The  psychical  form  of  epileiwy  is  the  least  amenable  to  treat- 
ment. Epileptic  insanity  and  dementia  are  incurable.  Death  oc- 
curs rarely  in  the  attaoks  exeept  in  terminal  stages.  Yot  the  gtatit 
^ih-ptieus  is  always  a  source  of  danger. 

Kpileptios  are  said  rather  frequently  to  suffer  from  phthisis. 
This  is,  however,  a  matter  of  infection  and  can  be  prevented.  It 
should  be  remembered  that  epileptics  who  have  only  a  moderate 
number  of  attarkii,  six  to  fifteen  yearly,  can  get  along  comfortably 
for  years,  doing  their  work  and  enjoying  a  fair  share  of  the  duties 
and  ]deaaures  of  life.  Finally,  the  following  prognoatlc  rules  may 
be  laid  down:  The  prognosis  is  better  in  males,  better  if  there  is  a 
hereditury  Jiistory,  better  if  the  fita  are  nocturnal  or  diurnal  ulone, 
better  in  t/rttml  mai,  better  if  fits  ocrur  infrequently,  better  if  they 
begin  after  twenty,  and  better  if  due  to  extrinsic  causes.  The 
prognosis  is  very  luul  in  post-hemiplegic  epilepsy  and  epilepsy  due 
to  orgauii:  disease. 

Tretttment. — The  first  and  essential  rule  of  treatment  is  to  take 
cases  early  and  treat  them  vigorously  from  the  start.  Children  who 
have  had  a  few  emivnlsions  during  the  first  three  or  five  year:*  of 
life  should  be  treated  as  if  they  might  develop  epilepsy  betweoi  the 
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tges  of  ten  and  tifteeu  or  earlier.  The  recurrence  of  a  fit  between 
the  ages  of  five  and  ten  should  excite  appreheosiou  and  call  for  the 
most  'Uligent  trwitrnpot.  Another  rule  is  tliat  when  e|nlpitqr  is 
rocoguizcd  in  children  the  case  should  be  treated  constantly  for  at 
least  three  yeara  after  all  attack  a  have  ceased. 

Cimstitutunial  Treniwent.  —  Along  with  the  evolntion  of  epilepsy 
there  13  probably  a  progressive  diffuse  neuroglia  sclerosis  of  the 
brain.  Whether  this  is  primiiry  iir  HftcimdaTv,  it  ia  at  least  proper 
to  use  those  measures  which  apparentiy  affect  this  neuroglia  pro- 
liferation. Mercury,  areenic,  and  perhaps  iodide  of  potassium 
ftr«  drugs  vhich  we  have  goo«l  rca&on  for  IioUeviug  affect  this. 

Besiiles  this,  we  shouhl  uhh  nicasiirpa  that  increaBe  vaaaraotor 
tone  and  sti'engthen  ami  steady  the  circulation.  Nothing  does  this 
better  tluLu  water.  Kpiluptics  sliuuld  be  givL'u  showers,  douciies^ 
cold  sponge  batlis,  or  wetparks  acrording  lo  their  needs  and  oppor- 
tunities. They  shonkl  also  drink  water  freely.  Again,  the  nen-ona 
system  ia  greatly  steadied  and  quieted  by  mental  occupation  tlmt 
interests  one.  Kothing  is  more  unfortunate  than  the  idleness  often 
inforccd  ou  epileptics.  I  liavc  seen  the  diseaso  absolutely  cbecketl 
by  having  a  Ixiy  learn  a  tiade  that  he  liked. 

The  next  most  important  indication  is  diet,  the  prevention  of 
intestinal  decom position.  In  i»'fit  n>ftf  particularly  an  absohitely 
non-irritating  diet,  aiich  as  tnilk,  meat,  and  broad,  will  quickly  les- 
sen or  stop  the  attacks.  Meats  can  be  taken  in  moderation  if  eaten 
slowly,  As  a  rult"  it  i»  a  little  safer  to  keep  moat  oat  of  children's 
diet  for  a  time;  bnfc  in  adults  it  is  not  necessarj',  though  it  should 
be  given  in  moderation. 

Removal  of  irritiiting  causes.  Malaria  if  x>r^-Heiil'  promotes  the 
convulsive  tendency;  so  also  do  lead  and  aciohol;  tobacco  does  not 
do  this,  but  itti  use  is  better  stopped,  as  it  is  liable  to  weaken  vas- 
cular tone  and  impair  digestion.  Syphilis  causeii  epilepsy  only 
through  producing  organic  changes. 

Tlio  rheuiiiatic,  gouty,  and  so-called  tuberculous  diatheses  do  not 
stand  in  any  chise  relation  to  epilepsy.  The  cuuditiou,  known  as 
litliasmia,  however,  in  which  there  are  insuffirient  oxid-ition  and  ex- 
cretion of  products  of  ti.ssuc  waste,  needs  attention.  Hence  the  use 
of  bicaibonate  of  potasftium,  salicylate  of  sodium,  the  alkaline  min- 
eral waters,  and  a  restricted  diet  are  not  rarely  indicated. 

The  importance  of  reflex  irritations  has  been  much  overesti- 
mated. Still  tliey  must  lie  considered.  The  most  serious  are  those 
arising  from  the  gastro-intestinal  tracts  the  sexual  organs,  and  the 
eves.  Phimosis  if  present  must  be  relieved,  and  mastnrhation  or 
spxnal  excesses  stopped  if  imssible.     It  ia  admitted  now  that  re- 
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moval  of  the  ovaries,  even  if  (Uncased,  never  CHres  true  epilepsy, 
though  it  may  b«lp  hysterical  convulBions. 

Astigmatism  and  hy|)«rnietropia  should  b^  corr«otMl;  also  ocular 
insufRoiciiciea  if  those  are  pronotmcod. 

Proper  attention  to  the  frequent  constipatiuD  and  dyspepsia  is 
of  course  necessarj-.  Tho  uml*  of  hot  water  is  often  servieeahle^  a 
glasa  being  sipped  slowly  before  the  muniiug  and  evening  meals. 
This  helps  also  to  carry  off  the  bromides  and  wash  out  the  system 
generally.  Still  further  to  promote  tliia,  a  purge  should  be  given 
every  fortnight  or  month.  Out-door  liff  ami  active  physical  exer- 
oue  are  indorsed  by  Hippocrates.  Tliey  do  not  have  any  specifio 
infiuenoe  ualeSH  assoc-iated  with  some  empluyment. 

Specific  treatment.  The  drugs  whirh  have  obtained  and  held  a 
reputation  as  anti-epileptics  are  not  numerous.  They  are  the  bro- 
tnides,  chltiral,  chloral -amide,  l>RlIadonna,  zine^  nitroglycerin,  atiti- 
febrin,  and  antipyrin.  Of  less  value  are  digitalis,  cannabis  is- 
dica,  burax,  valerian,  and  ergot.  As  adjuvant  drugs  we  have  quinine, 
strychmne,  iron,  the  phosphates,  arsenic,  silver,  the  alkalies  and 
iodides.     Tlie  most  valuable  of  the  specific  drugs  are  the  bromides. 

.\11  bromides  act  alike  in  this  disease.  If  one  docs  not  cure  an- 
other will  not.  Occasioiiiilly,  clianging  or  mixing  reduces  the  attacks 
for  a  time  and  benefits  the  slomach.  The  be-st  bromides  are  those 
of  potassium,  sodium,  strontium,  ammonium,  and  hydrogen  (hydro* 
bromic  acid). 

Bromide  of  ]H)tassium  is  the  most  trustworthy.  Bromide  of  so- 
dium is  more  agreeable  to  tho  taste,  less  irritating  to  the  stomach 
and  milder  in  its  effects,  but  is  eventually  just  as  depressing  as 
other  forms.  Bromide  of  ammonium  baa  a  brief  stimulant  effect 
on  the  circulation.  Bromide  of  strontium  hna  no  advantages  that 
I  can  discover.     Bromide  of  gold  is  of  no  uw. 

Hydrohromic  acid  is  useful  in  those  cases  in  which  there  are 
indigestiuu  and  phosphaturia  and  au  alkali  is  coutraindicatcd.  It 
produces  acne  less  readily  than  the  alkaline  bromidcN. 

Bromides  should  be  given  in  daily  doses  of  3  i.,  increased  grad- 
ually until  the  attai-ks  are  supprcsst^it  or  tho  di»ie  reaches  3  iv.  to 
5  i.  daily.  Few  patients  can  tolerste  more  tlian  thia  latter  doee. 
Thtnough  bromidiaiti<ni  should  be  always  tried  if  necessary  (o  stop 
the  fits,  and  it  atay  be  occasionally  repeated.  But  bromidi/ation 
is  sometimes  injurious,  even  making  the  disease  worse,  and  it  muKt 
always  be  employed  with  caution.  When  the  fits  are  suppressed 
the  bromides  should  be  reduced,  but  never  entirely  stopped  for  at 
least  two  years  after  the  tasr.  fit.  In  most  eases,  and  especially  in 
noctomal  epilepsy,  an  extra  large  dose  of  bromide  or  bromide  and 
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chloral  should  be  gi%*en  at  night.  It  is  very  important  that  the  bro» 
tniiies  should  be  chemically  ]nire  (most  saiii[>I»^!<  arc  not),  that  their 
dsfi  should  be  fioiitinu&l  it  very  long  time,  and  that  thoir  depressing 
effects  should  be  offset  by  tonic-s  and  all  possible  robonuit  measures. 

Broinid»H  IfHsen  the  tilH  in  from  eij^hly  to  eighty-five  per  cent 
of  casea.  They  do  no  good  or  do  aftiial  Iim-iii,  aa  regards  frequency 
of  attacks,  iu  from  five  to  teu  per  cent  of  cases.  Bromides  do  no 
aetuid  good  to  tlie  patient  in  a  much  larger  propurtion  of  cascts. 

To  prevent  broiniJi'  acne,  araenir,  calcium  sulphide,  l>athg,  aud 
diuretics  are  the  be^t  uieusurcs. 

To  prevent  btoiuidizutiori,  one  ahouUl  adopt  all  possible  roborunt 
inpasures;  uh6  saltwater  baths  aiid  regular  physical  exercise;  give 
black  coffee,  caffeine,  cocaine,  mineral  acids,  stryohuiue,  bitter 
LuiiirH,  ciHl-liver  oil.  In  all  caats  the  patient  should  dilute  the 
drug,  preferably  with  carbouic-acid  water  or  Vichy,  in  iJie  proiwr- 
tioii  of  six  ounces  of  water  to  a  scruple  of  the  drug.  A  few  drops 
of  phosphoric  acid  may  be  added  to  this. 

The  continuous  adrtiinistration  of  ftn  alkaline  bromide  ia  an  olka* 
line  water  sometimes  affects  the  blailder,  and  then  the  bromide  can 
Iw  given  dissolved  in  hydrobroinic.  a*^id. 

The  best  substitutes  for  the  bromides,  when  these  do  no  good  or 
do  harm,  are  1)elIadonua,  uuc,  strychnine,  ghmoin,  borax,  and  anti* 
pyrin . 

The  best  non-8i)ecifi(!  adjiivants  (drugs)  to  the  bromides  are  po- 
tassium iodide  (iu  syphilitic  epilepsy),  caibouate  aiid  sodium  sali* 
(tylate  (ia  Hthjtunic  and  rheumatic  states),  carbonate  of  ajiimoniutn, 
the  hypo  phosphites,  arseniir,  iron,  and  quinine. 

One  of  thft  best  speeiiic  adjuvants  to  the  bmmides,  as  Seguio  has 
shown,  is  chlond  hydrate.  By  adding  fire  or  six  grains  of  this  to  a 
mixture  the  bromide  dose  coii  be  reduced  omvhalf  and  the  fits  still 
be  euntrolled.  Chloral-amide  luis  a  similar  effect.  Both  those  drugs 
will  sometimes  affw^t  the  eyes  and  stomach  unfavorably.'  Other  ex- 
cellent adjuvants  are  sjilicylatc  of  sodium  and  antipyrin.  Children 
bear  nearly  as  lai-ge  dose»  of  bromide  as  adnltn. 

The  remedies  that  are  espwdally  useful  in  p/!h't  m<d  are,  afti^r  the 
bromides,  antipyrin,  bi-oniide  of  camphor,  belladuuiia,  glonoio,  can- 
nabis indica,  cod-liver  oil,  ergot,  counter-irritation  at  the  back  of 
the  neck,  and  cold  spinal  douches. 

For  epilepsy  in  children,  besides  the  bromides  it  is  Bometimefl 
advisable  to  employ  milk  diet^  rest,  and  oxide  of  zinc. 

In  hemiplegia  and  in  Jaeksonian  epilepsy  the  actual  ciintery  ap- 
plied over  the  scalp  is  beueticiai.  Crethane  oooasionally  acta  well 
also,  but  it  is  of  no  use  in  ordinary  epilepsy  and  it  may  produce 
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alburainuria  if  given  iu  large  ilosesf.  Strychuinv  is  aometiuies  use* 
fill.  Raising  tlie  head  of  the  bnl  or  innking  the  patient  8lm>{«  in  a 
choir  at  night  ore  uioasurea  tbtit  may  be  Irieil. 

l^'or  Jiysterical  and  t-rethitif  vatves,  with  or  in  place  of  bromides 
give  a  diet  uf  tuilk  and  vegetables,  and  try  turpentine,  valerian,  or 
zinc.      Itftladouua  is  ueiually  ountnundicaUfd. 

CouiiterMrriUtioti  by  means  of  bUstera,  usiies,  and  setons  at  th« 
back  of  the  neck  is  of  doubtful  value. 

For  tlie  statuK  rpileptiiMis  give  largi>  enoniata  of  chloral  and  use 
emetics  and  purges.  Venesection  is  often  etHcaciutui,  inorphioe  is 
dangerous,  chloroform  is  only  palliative  and  Qitrita  of  amjl  is  of 
little  value. 

To  prcTent  inijiending  attacks  the  brat  remedy  is  nitrite  of  amyl, 
which  may  be  carried  in  a  phial  Hlled  with  cotton.  Inhalatioit  of 
chloroform  or  ammonia,  the  internal  admiuistration  of  ammonia, 
spirits  of  lavender,  or  alcohol,  a  sternutatory,  and  ptessui-e  ou  the 
carotids — all  aiv  measures  u-hich  sometimes  stop  the  attack. 

Alterative  and  habit* breaking  drugs,  such  as  mercury,  iodide  of 
potassium,  arsenic,  and  antimony,  are  useful  in  epilepsy,  especially 
in  acquired  forms  duo  to  lead,  alcohol,  and  syphilis.  Mromides 
stop  the  fits  oftener  if  given  early  in  the  disease,  if  given  to  young 
ohildren,  and  if  given  in  cases  tbat  develop  after  twenty-one. 

Injuriea  to  tho  head  trhirh  have  oauAed  a  fracture  or  a  contusioa 
of  the  brain  are  the  most  frequent  traumatic  irritants.  Whenever 
epilepsy  can  l>e  tlistinctly  traced  to  a  blow  on  the  head  the  (juestioo 
of  tTephining  should  be  broiight  up.  If  there  is  a  history  of  frac* 
ture.  or  present  evidence  of  fracture,  or  even  evidence  of  severe  head 
injury,  trephining  is  justifiable.  The  more  marked  the  evidence  of 
a  degenerative  crmBtitution  and  the  less  marked,  the  evidence  of  real 
brain  injury,  the  less  hofieful  the  pn^jnosia.  On  the  whole,  surgery 
can  do  little  for  aocjuired  and  nothing  fur  idiopathic  epilepsy. 


HrsntuiA  is  a  chrouic  functional  disorder  charactcriwd  by  n( 
T0I18  orineH  cf  ail  cmotamiul,  roiiviilsivt',  ur  other  nature  and  by  an 
interparoxyamal  5tiite  In  which,  certain  marks  cr  stigmata  ore  pres- 
ent. H^vsteria  is  esseutijiUy  a  ps^choiiiii,  and  the  duiuinatit  «yuii>- 
toms  are  attrilnitabla  to  disorder  of  the  cortical  ar^-w  of  the  brain. 
Its  components  are  the  paroxysms,  or  •'crises"  as  th'cy  m-e  calltvd, 
on  the  one  hand,  and  tlio  peculiar  8}'ni]>toms  of  an  iutoriiaroxysmal 
state  on  tlie  other  Land.  The  disease  is  to  he  regiinled  as  a  defiuito 
one,  having  a  ceitain,  as  yet  unknown,  patiiological  basis  underlv 
ing  it.  The  use  of  the  word  should  be  much  more  restricted  and 
delinibe  than  has  hitherto  been  the  fashion.  Therp  are  two  fornu^ 
of  the  disease,  hysteria  major  and  hysteria  minor.  ^B 

Kfif)hffi/.—Oi  tho  predispusing  causps  heredity  is  the  most  im- 
portant. In  about  serenty-hve  per  cent  there  is  a  history  of  hys- 
teria or  somei  neurosis  or  psychosis  in  the  parents.  The  diawuw  is 
transmitted  innte  often  by  the  mother.  Heredity  i.s  partifularly  ajjt 
to  be  iiniJortant  in  the  hysteria  of  ithiUlren;  it  is  a  inurh  snuiller 
factor  in  hysteria  of  adult  males.  A  hereditary  history  of  rheu- 
matism, gout,  and  tubercuIoHis  is  nf  very  doubtful  importance. 
Hyst-^vift  is  a  disease  of  e-arly  adult  life,  most  cases  occurring  be- 
tween the  ages  of  from  fifteen  to  twenty-five  in  females;  it  oecurni 
later  in  males.  Hysteria  attack*  chihlren  between  the  ages  of  eight 
and  fifteen,  chietly  between  eleven  and  fourteen.  The  disease  af- 
fects women  mure  thim  mea  in  the  proportion  of  four  to  one,  vary- 
ing much  with  race,  elimate,  and  occupation.  Hysteria  occurs  in 
alt  classes  of  life,  but  rather  less  frequently  in  the  middle  clasMa 
than  juuong  thi;  jkwu-  aiul  the  very  rich.  Male  hysteria  is  mopo  fre- 
quent in  the  poorer  dassL-a  who  aie  subjecteil  to  the  exciting  influ- 
euees  of  alcoholism,  poverty,  injuries,  etc.  Hysteria  is  certainly 
much  Ima  fi-equent  iu  its  severer  forms  in  thiscoantrj'  than  in  some 
parts  of  Europe,  particularly  France.  In  my  fxperipnce  it  is  much 
less  frequent  than  epilepsy  in  the  northern  and  eastern,  pai-ls  of  this 
country.  It  occurs,  however,  quite  frequently  in  the  negroes  and 
also  Ln  the  Latin  races  of  this  country.  ^£uL methods  of  edueatioa 
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atul  bad  family  training  nndoubteilly  tend  to  promote  the  develop- 
meDt  of  the  disease. 

The  most  imjMirtant  stogie  exciting  factur  is  powerfuJ  eiuotion, 
particularly  fear.  Other  emotious  of  au  allied  chardctei — excite- 
taiUktf  sorrow,  auxiHy — may  brinf^  on  attnt^ks.  'TUv  disease  can  be 
d^velopetl  by  imitation.  Injurifs  <-oinbiiie<l  usually  with  meutal 
shock  are  fruitful  causes  of  producing  hyst^^ria.  Tho  infectious 
fevers,  ByphiliB,  difftiw  lipmiirrhages,  tlin  jKiisons— ]ead,  alt-ohol, 
mercury,  aud  tobacco — the  adrainistratiou  of  ether,  uieutjil  and 
budily  and  sexual  exceaaes,  are  all  impurtaut  ageuts  ia  developing 
the  disease. 

St/mptama. — The  symptoms  of  hysteria  arc  best  described  nnder 
two  gettfrni  hrailH:  lirst,  tliosn  of  hysteria  iiiiuur  or  the  hyflteri4>al 
oonditioji,  aud  second,  those  of  hysteria  major. 

1.  Hysteria  iiiiitur  is  characterized  by  the  iuterparoxysmal  oun- 
dition  of  emotional  weaknesA,  nervousness,  hyperffisthejiia  ami  pnins, 
and  by  crises  of  an  emotional  character.  In  hysteria  minor  there 
are  no  permanent  objective  marks  like  anaastbcsia  and  paralysis, 
aud  no  derided  convulsire  seizures.  The  patient,  vlio  is  almost  ol* 
wars  a  girl  or  young  waiuau,  (gradually  dovelojis  an  undue  sensitive- 
ness,  the  mind  is  depressed,  and  she  gets  easily  alarmed.  She  baa 
feelings  of  nervousness  and  lacks  control  over  the  eniotiuns,  she 
laughs  and  cries  very  easily  and  yields  to  every  imjmlse.  She  suf- 
fers from  headachi>s,  which  ai-e  usually  vertiraL  and  often  severe  aud 
chronic,  aud  from  spioal  pains.  She  sleeps  as  &  rule  rather  badly 
and  often  htm  disagreeable  dreams.  She  has,  under  any  little  ex- 
citement, sensations  of  ticklmg,  fulness  or  choking  in  the  throat, 
forming  the  condition  known  as  globus.  Excitement  also  brings 
on  attacks  of  trembling  or  chilly  feelings  wluch  come  and  go.  There 
is  more  rarely  a  considenible  amount  of  vasomotor  instability,  as 
idiowu  by  Hiishiogs  aud  by  coldness  of  tbe  extrenutieg. 

She  has  with  more  or  less  frequency  distinct  crises  of  an  omo- 
tional  cliaracter,  during  which  she  laughs  or  cries  without  apparent 
cause,  or  at  lea«t  to  au  extent  beyuud  her  control.  She  may  have 
attacks  of  vomitiug  or  headache,  or  of  intense  mental  excitemeut 
amounting  altiiost  to  ditliriuni.  In  some  casi-n  the  patient  has  aom* 
nainbulic  attat-ks  at  night,  or  she  may  have  under  a  little  excitement 
attacks  nf  cerebral  automatism  during  which  she  iuvoluutarily  diies 
things  that  she  is  entirely  unconscious  of  when  she  comes  out  of  the 
attack.  The  crises  are  followed  by  a  eopions  discharge  of  very  light 
urine.  Hysteria  minor  is  closely  allied  to  a  condition  of  u<*uras- 
thtfuia  or  of  simple  ucrrousDess.  It  is  associated  with  neurasthenia 
oftentimes,  and  is  to  be  distinguished  from  it  chiefly  by  the  peculiar 
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psychical  sfcatt-,  the  hypericsthesia,  anil  the  crises  which  have  b(«n 
(IcsciibeU.  Eveu  in  hysteria  minor  theie  is  a  degree  of  that  pecu- 
liar iiientul  condition  whifh  will  be  described  later  and  which  is 
known  as  auggestibilitr-  Hj-gteria  minor  is  a  dififase  whirh  belongs 
especially  to  childhood  and  earlj'  womanhood.  It  is  very  apt  to 
bi->(!uiu4!  aitii-liorated  and  disappear  a  little  later  in  life  ur  under  the 
inBiieiiiie  of  pro|>er  treatment,  but  it  may  continue  or  pass  into  the 
major  fonii. 

2.  Hysteria  major  is  oharacteriMd  by  interparoxyainal  mani- 
featatinna  of  anassthesia,  paralysps,  contractu  res,  tremors,  peculiar 
mental  comlitious,  and  by  paroxysms  of  an  emotional,  oonvulaive, 
or  otlier  serious  nature.  Hysteria  major  is  what  is  usually  meunt 
when  one  speaks  of  hyuteria;  it  includes  also  hystcro-epilepsy. 
The  onset  may  be  gradual,  but  not  infrequently  it  follows  some 
Bhock,  thn  lirst  fiVitiptom  being  a  convulKJon,  a  paralyuis,  or  some 
emotional  outburst. 

The  symptoma  of  Me  cwm  are  the  most  striking  and  will  be  de- 
scribed first.  The  most  counuou  of  the  paruxysjus  of  hysteria  are 
emotional  outbursts  of  crying  or  laughing;  after  this  come  motor 
disturbances  in  the  8ha]je  of  convulsions  of  various  typett  or  of  hemi- 
plegia or  uther  tyjie  i>t  puralyftih.  Be^idi'S  this  \v«  liavi^  attacks  of 
severe  pain,  forming  neuralgii:  crises;  attacks  of  nausea,  gastral- 
gfit,  and  vomiting',  forming  gastric  crises;  much  more  rarely  there 
ate  prolonged  attacks  of  hysb^rinal  coughing,  hicpoughing,  sneezing, 
or  rapiil  breathing.  The  hysterical  seizure  may  also  take  the  fonn 
of  attacks  of  ti-aucc  and  lethargy,  catalepsy,  amnesia,  and  cerebral 
automatism. 

The  emotional  crises  are  characteriyx^d  by  api»earing  without  any 
good  cjiuse;  the  patient  laughs  without  reason,  and  the  laughing 
continues  and  is  quite  beyond  her  power  of  control.  In  the  banio 
way,  and  rather  more  frequently,  crying,  attacks  or  attai'kir  of  furl- 
OU3  anger  and  excitement  come  on.  Associated  with  these  outbui-ata 
there  is  almost  always  a  peculiar  sensation  of  something  in  the 
throat.  It  is  dcscriU-d  stnjielimes  as  being  a  hall  or  jireKsnre  or  a 
squeezing  sensation.  It  is  called  hysterical  globus,  and  is  due  usu- 
ally to  a  paiieslhesia  of  the  nerves  of  the  throat  and  larynx,  hut 
occasionally  there  is  also  a  muscular  spasm  of  those  parts.  Fol. 
lowing  the  crises  there  is  a  profuse  discharge  of  pale,  limpid  urine. 

Hysterical  convulsions  have  two  rather  well-defined  types.  Owe 
of  them  is  that  which  comes  on  also  in  hysteria  minor  and  is  the 
ordinary  form  of  hysterical  convulsiou»;  the  other  ia  a  much  more 
severe  disturliance  in  every  way  and  is  known  as  a  hystero-epileptio 
or  hysteroid  attack.     In  the  hysterical  eonvulsion  the  patient,  under 
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the  influence  of  some  excitement,  injury,  or  acate  gastric  dUtntb- 
ance,  ratber  suddenly  falls  down  and  begins  to  go  through  variuus 
irregtilav  muveioents  uf  the  hudy,  such  as  thrasliUig  witli  tiie  ariiiBi 
kicking  with  the  legs,  throwing  Uie  head  from  side  to  side,  rolling 
about  on  the  bed  or  Hour.  In  the  more  distinctively  convulsive  seizure 
the  hands  and  arms  and  fingers  are  flexed,  the  legs  and  teet  are  ex- 
tended, the  eyes  are  generally  closed,  the  eyeballs  often  courergcd 
or  moved  abfjut  irregiilarly,  the  pnjiils  tiilnted.  There  is  some  lee- 
seniiig  of  sensation  over  the  boily  and  of  the  conjunctiva!.  The  pa* 
ttent  of  tun  utters  noises  or  screamis  at  intervals.  She  may  bite  her 
lips,  but  does  not  bite  the  tongue,  nor  doc«  she  ever  hnrt  herm^lf  in 
her  various  coniortions.  The  attack  may  last  for  half  an  hour  to 
several  hours,  unless  some  measures  are  tjiken  to  break  it  up.  In 
otlier  larus  of  hystericaL  convulsion  there  is  simply  a  genenil  shak- 
ing or  trepidation  Of  the  txidy  as  though  the  patient  liml  a  chill  j  in 
other  caikM  again  the  main  type  of  movement  is  that  of  opisthot- 
onos, the  patient  rising  up  upon  tlic  head  and  h(>ela  and  arching 
the  body  aa  in  tetanus.  Again  the  attack  may  consist  siinply  of  a 
little  rigidity  of  the  body,  or  nf  a  series  of  rhythmical  muvements 
of  the  head  or  trunk  or  limbs,  the  patient  sitting  up  and  oscillating 
the  head  or  swaying  the  trunk  or  moving  the  arms,  uttering  at  the 
same  time  incoherent  words.  In  still  other  caxes  the  patient  Aim- 
ply  falls  donn  and  lies  imconscious  like  a  person  sleeping  for  a  few 
minutes  or  even  an  hour.  In  cbiMrcn  the  attacks  may  bo  asso- 
ciated with  peculiar  noises  and  muvement^  in  imitation  of  animals, 
such  as  the  growling  of  a  dog  or  the  mewing  of  a  cat.  This  condi- 
tion is  called  theria-mimicry.  In  some  instances  the  attack  may 
be  ai^coAijuuiied  by  or  may  end  in  a  condition  of  mental  excitement 
approaching  delirium.  The  patients  white  sufTering  from  theafl 
seizures  generally  appreciate  what  is  going  on  about  them,  and  will 
often  resp4^nd  to  some  stern  order  for  tliem  to  cease  or  will  be 
brought  to  a  state  of  quietude  by  pressure  upon  some  part  of  the 
boily  which  provokes  pain.  In  women  in  particular,  pressure  over 
the  ovaries  or  epigastriuui  will  abort  the  attack ;  tlie  appUcittiun  of 
oold  water  or  an  emetic  will  do  tlie  same. 

After  ft  hysterical  crisis,  or  swiden  shock,  the  patient  may  be 
found  to  have  a  paralysis  of  arms  or  legs  or  one  side  of  the  body, 

T/tr  Stfm/'toing  o/thf  Infur/MrvxifgiHal  Statf. —  Between  the  crises 
the  patient  may  be  in  a  fair  i-ondition  of  general  health,  but  usually 
presents  certain  definite  chronic  manifestations  of  the  disease.  The 
most  characteristic  are  sensory  symptoms,  paralyses,  and  coDtrae- 
tuns. 

Sensory  symptoms.      These  consist  of  cntoneoos  and  mucous 


480 


DISEASER  ORr-piK  KRKTOCS  RTRTEX. 


hypersesthesia  aiul  aDassthesia  iiml  nrnirDtlietiti  OiKtiirbaDces  of  the 
s]>ocial  seuses.     Cutaneous  ausesUiesia  occiu's  in  three  forms:    the 
commou  furm  bt  that  of  heiiiianuiislhi^sia  iovulving  oue-half  of   thd 
body  i  next  in  f  refiueiicy  is  the  segmeutal  muesthesia  involving  an  arm 
or  a  leg  or  jtai-t  of  the  face  or  head;  rarest  of  all  the  formB  is  a  dis- 
seminated aneBstheaia  iH^mirring  iu  the  form  of  p»tcbc8.     These 
varioits  modes  of  distTibutioii  aru  ahown  in  the  aocomjianyiMg  fii^i-es. 
The  anieschesia  is  a  pain  atia»<the6tii  chivtiy.    The  tiictilu  and  thertuic 
sensatious  are  less  markedly  affected.     The  anKsUiesia  is  in  some  rare 
eases  transferable  by  means  of  ujftgneta  or  electricjil  irritants  or  hfi 
anggestion.     The  aniesthesia  can  also  be  lessened  or  removed  tf  mpo-*^ 
rarily  by  the  tippUoation  of  magnets  or  coins  or  pietea  of  metal.     For 
exauiple,  if  a  silver  coin  in  fusttined  upon  the  aua'sihetie  area,  iu  the 
<?onr&e  of  a  few  miuntea  or  a  few  hmirs  there  will  be  a  zone  of  nurmal 
sonscLtion  under  and  aronnd  the  coin.      Sometimes  the  temiieratnre 
of  the  skin  iip()ti  till)  aji^uithHtit^  part  is  lowered  3"  iir4''  F.,  antl  u^Kin 
pricking  the  skin  blood  does  not  flow.     The  aniBHthesia  is  oftener 
iipuu  the  Ir-ft  sidu  in  the  projiortiuii  of  three  to  one.     Hysterical  aniss- 
thesiaa  are  not  acrampiiaied  by  subjective  sensations  as  are  orgauio' 
nnresthesias.     The  skin  reflex  is  usually  abolishpd.     Aciestheaia 
of  some  kind  occurs  in  a  very  largo  proportion  of  chronic  forma  of 
hystrpria  iiiajur.     Tlii>y   are    rart-,    however,    in    ehiltlreii,   and    are 
rarer  in  women  tlian  In  men,  in  the  author's  experience.     Anaes*) 
the^ia  of  the  inuemia  membranes  is  present  ehivtly  iu  hemianaja-j 
thefiia;  it  tlion  involves  the  mueons  membrane  of  th«  month  audi 
throat,  and  to  a  leas  extent  that  of  the  nose  aiid  glottis.      Hemi- 
ana.-stheijia  is  usually  aecoupauied  by  sciuc  hemiplegia  aud  often 
by  some  tremor.      Segmental  anafSthesia  is  also  often  accompanied 
by  some  dcgrpfi  o^  paralysis  of  the  part. 

Visual  anifKthesias.  One  of  the  most  common  of  the  perma- 
nent stigmata  of  hysteria  ia  an  anxsthetio  condition  of  the  i-etina. 
The  retjult  of  this  is  the  production  of  a  cunceiitrio  limitation  of 
the  viHual  field  and  a  di:4turbanoe  iu  the  color  sense.  Complete 
loss  of  this  sense  may  take  plate  or  there  may  bo  a  variation  iu 
llie  ways  in  whieh  tho  colors  axe  jieTOeived.  There  may  be  also 
a  distinct  diminution  in  the  acuity  vi  vision  or  even  a  eomplote 
loss  of  sight  of  one  eyv..  The  visual  disturbance  Is  must  rotnmon 
■with  hemianiesthesia.  It  is  more  marked  on  the  affected  side, 
bub  exists  to  some  extent  on  the  healthy  aide.  The  limitation  oE 
the  fields  is  shown  in  tlm  a< ■company ing  cut  (Fig.  218). 

Heariug.  There  ia  sometimes  a  diminution  in  the  acuity  of 
hearing  of  one  ear,  and  this  occurs,  if  present,  in  oounection  with 
hemiantesthesia.     Thei-c  may  also  be  a  loss  of  heai-ing  to  higbi 
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of  ibt^  seasQ  of  tuate  iiiay  itivulve  only  the  back  {urtioo  of  the 
tongue  and  the  pulate;  in  other  words,  the  taste  field  is  here  lim- 
ited AS  it  is  with  hearing  aud  visiou. 

The  SL-tiso  of  Rtnelt  ma/  h«  HboUi^ht'il,  but  thin  usually  occurs 
in  i-oniiection  with  hrmianirslhesia. 

Hypet-ecstheKias  and  neuralgias.  Pure  neuralgias  are  somttwhat 
raa'  in  true  hysteria,  bnt  liyperiesthesia  atid  i>aius  of  various  kiuds 
are  nut  at  all  inJ'tequeiit.  Hypei-jesthesia  oicurg  iti  the  fyriu  of 
pat«*lK-3  at  diff<?ront  partit  of  the  body.  These  sensitive  ])ointj«  may, 
whi'ii  pri'Hscd  iipiin,  liring  on  paroxysms  of  variona  kinds,  and  they 
ace  therefore  called  the  hysterogenic  zones  (Fig.  217).  The  most 
common  seat  of  these  lEont^a  in  women  is  over  the  ovaries;  in  men, 
in  regions  corresponding  to  the  ovarie.s  and  on  the  scrotum.  Hys-. 
terogenio  zones,  however,  may  be  found  just  beneath  the  mam- 
mary glaud,  on  tlie  epigat^triuiii,  alcng  the  spine,  and  in  other 
plai-es.  Th^He  zones  are  sensitive  areas ;  they  can  be  made  to  dis- 
appear by  applications  of  electricity  and  by  refrigeration  and 
counter-irritation.  Hysterical  patients  often  nufTer  from  local 
hoaflachcs,  which  are  apt  to  be  confinf^d  to  the  top  of  the  head 
or  to  the  aides  near  the  temples.  The  pain  is  severe,  sharp,  and 
boi'ing,  and  may  ciai^i^rbat*'  with  such  iutenaity  as  to  produce 
syiiiptoms  almost  resembling  meuingitis.  The  apot*Hke  pains  ore 
known  as  l^rsterical  clavus.  Hysterical  patients  occasionally 
have  migraine,  fiwial  neuralgia,  and  intercostal  neuralgia.  Much 
iiiorf  (iri^n  they  have  pains  along  the  spiiie^  produfiiig  symptoma 
of  spinal  irritation.  Hysterical  patients  also  have  at  tiuies  attacks 
of  palpitation  and  pains  over  the  heart,  cunstttutiug  what  is  known 
as  pneudn-angina.  Such  troubles  are  much  more  frequent  in 
women. 

Motor  Hyinptoms.  The  luotor  aymptoiua  of  hysteria  are  paraly- 
ses, aniyosthenia,  contrai'tures^  tremor,  and  choreic  and  ataxic 
movements.  Tlie  paralyses  oF  hj'steria  take  the  form  of  henii 
plegia,  paraplegia,  and  monoplegias.  Hysterical  hemiplegia  oc- 
curs usually  rather  sxiddenly,  often  as  the  result  of  some  severe 
shoe.k.  The  left  aide  is  more  frequently  attacked.  The  arm.  is 
most  affected,  the  leg  next,  while  the  face  is  hardly  ever  involved. 
The  paralysis  is  not  an  absolute  one,  and  the  patient  is  able  to  drag 
himself  along.  The  deep  reflexes  are  usually  not  exaggerated  and 
thtty  may  lio  for  a  short  time  absent.  The  paralysis  is  thus  a  flaccid 
one.  The  gait  cf  the  patient  is  ililferent  from  that  of  hemi]degia 
due  to  organic  disease;  in  hysterical  hemiplegia  the  patient  dn^ 
the  paralyzed  leg  after  him,  in  organic  hemiplegia  the  patient  swings 
the  paralyzed  leg  around  in  a  half  circle.     This  peculiarity  of  the  gait, 
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the  absence  of  exAggurated  i-eflvxeti,  th«  absence  of  ]>aralyBUof  tlifl 
lace,  atid  the  iiresence  very  coimuoaly  of  either  hyetericaJ  sUgjuato  are 
sufficient  toenable  one  tomake  the  diagiiusis.  8otnetime!itht>fHreon 
the  affected  side  is  »iigbtly  drawn  by  i  ftpiuun,  ho  that  it  upiieara  to 
be  pni-alyz«d  when  it  rvally  is  not  (Clutrcut).  MuDojdegias  affect 
the  arm  or  leg,  very  mrely  inJe»'d  tlif  fare,  (XH-aniimally  ilit-  eye 
inuKles,  and  mot^t  commonly  of  all  the  luuscles  of  the  larynx. 
Hysterical  uionopleKin  is  usually  act.-om]ianied  by  aiiwsthesia  of 
the  affected  part  and  by  uther  symptoms  of  hysteria.  There  are 
no  Hflrioiis  atn)phi<;  rhiiii^n  or  diHturbanci'ii  of  Uio  elei'trii-al  reac- 
tions. Ilysteriral  eye  palsies  show  theinselvfs  in  tlie  form  oftenedt 
of  Hu  iiisii fRctntcy  of  ihe  intertiid  i-etli,  nui<-h  more  rarely  by  a  pa- 
ralysis of  the  thini  n<>i've  or  some  of  its  branches.  In  hystfrieal 
palsy  of  the  larynx  the  aihluetoi-s  are  involved  so  that  tho  patient 
mtiiiot  8]ieak  loud,  and  tlio  rundit<ou  is  called  hyxterical  aphmiiu. 
The  trouble  often  comes  on  suddenly,  the  patient  fiuding  that  he 
cannot  speak  above  a  whisper.  The  paralysis  is  not  so  ^reat  but 
that  the  adductore  van  be  approximated  in  eoiigliing.  The  trouble 
]8  difitinguiaheil  from  laryngeal  inflnmmatmn  by  inspeotion  of  the 
affected  part.  The  abducjors  of  the  larynx  and  the  tongue  and 
other  muscles  of  articulation  are  in  ^ery  rare  I'UKes  also  involved, 
and  hysteria  may  produce  symptoms  resembling  a  bulbar  paralysis. 
I'araplegtn  is  a  rather  coiumuu  form  of  hysterical  palsy ;  it  is  usu- 
ally brought  on  by  emotions  of  deprcHsing  rhnrartcr,  often  associated 
with  some  slight  injury.  It  may  be  ait^mpanied  by  a  good  deal 
of  pain  iu  the  back,  and  the  form  of  disease  which  is  popularly 
kiiowa  as  "spinal  coucussiuu"  coiiKists  in  many  cases  of  hysterical 
paraplegia  combined  with  hystui-u-al  ncnralgiii  nf  the  sjiine.  Iu 
hysterical  paraplegia  there  is  very  Uttte  wasting  of  the  limbs  and 
no  cbajige  iu  the  electrical  reaetitmH.  The  deep  redoxes  jnay  be 
MHuewluit  in«-rea»(il  or  normal;  they  are  never  absent.  There  is 
never  any  i)ri>longed  or  jx-rsistent  ankle  t-loniis,  but  there  may  hf 
a  short  or  spurious  clonus  due  to  a  general  e.':i^gerated  irritability 
of  the  nervous  system.  The  sphincters  are  never  involved  except 
temporarily  or  through  some  cumplicnltou. 

Amyost/iraia  is  a  frequent,  peculiar,  and  interesting  symptom 
occun-ing  in  the  inter  paroxysmal  stage  of  hysteria-  It  consists  iu 
a  more  or  less  temporary  feeling  of  weakness  of  an  arm  or  of  the 
legs.  Thus  a  person  in  lifting  a  di.sh  from  the  tabic  suddenly  feels 
the  arm  give  out,  and  if  uot  careful  the  dish  is  dropped;  or  while 
walking  the  patients  suddenly  fael  as  though  they  bad  lost  all 
power  in  the  lower  limbs.  This  aroyosthenic  condition  is  gener- 
ally iemponiry,  but  it  may  be  so  j^rmaneut  as  to  produce  a  oef 


484 


mSEASBS  OP  THE   XERVOt'S  SY5TBH. 


tain  ilftgnx?  i)£  inoiioiilegiii  i)r  ])iiniplegi!i.  The  ain.vosthenic  oon- 
ditioQ  gpnwraJly  precetlea  a  paralysis.  It  presents  lio  objective' 
si^ns  m  the  way  of  electrical  rewctton;  it  involves  a  whole  mem- 
ber, not  a  single  group  of  miiseles;  it  affprta  nioi'**  the  atisestln^tio 
side,  and  when  it  exists  the  deep  reflexes  are  usually  exaggerated 
(Tourette). 

Coiiferai'tures.  In  some  forms  of  hysteria  there  is  a  tendency 
fur  the  niusi^'les  to  uiulerjjo  coutraclui-d  umJec  slight  mecihasiral 
sitimulation  such  as  pressure  or  a  blow.  This  tendency  to  ©on- 
tracture  ill  hysteria  ia  called  the  r*>ntriiHttiiti  dUtthi^sia,  and  it  is 
an  important  sign.     The  contrartnres  may  \ks  tcuipurary,   disut- 
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pcaring  soon  after  the  exciting  ctiuse  ceases,  or  tJjey  may  develop 
indopeud«iitly  and  last  for  a  long  time.  They  involve  the  Ii^, 
arms,  and  facial  muscles,  and  may  he  ossoeiated  with  paralysis 
and  Hnajsthesia  (FigH.  219,  220). 

Tremor  occurs  la  hysteria  in  a  considerable  proportion  of  cases, 
murti  e5t>eciaUy  thos»  in  which  there  are  heuiiplegia  and  hemiaows- 
thesia.  Hyateriral  tremor  sinnitated  all  the  various  typoa.  The 
common  form  is  one  in  which  the  oscillationfl  ocrnr  from  iive  and 
a  half  to  seven  aud  a  half  times  a  second,  and  it  is  therefore  a 
tremor  of  slow  rliythm.  It  ceases  for  a  time  when  the  perscm 
is  quiet  or  lies  in  the  horizontal  position ;  also  during  sleep.  It 
affects  the  head  and  tongue  as  well  as  the  extremities,  the  latt«r 
more  npon  one  side  than  the  other.  It  may  be  chiefly  in  t.ha  lower 
limbs.     Sometimes  it  has  the  type  of  an  intentional  tremor,  ceas- 
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Ing  oa  Teet  of  ilie  hand  and  incrrasing  when  the  hand  ia  moved,  m 
Id  fusing  a  glass  tu  the  li|>8  (Fig.  221).  It  then  resembles  exactly 
UiR  treiuov  of  niuUipIe  sfterosia.  TliPre  uiay  be  a  alow  tremor  of 
four  to  live  aiid  a  half  oscillations  per  seouud;  tliiti  pvrsista  during 
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mtsnU  is  but  Htll»  niiHliRi>d  by  vulimtary  inuveui«nt«.  It  imitates 
the  tremor  of  paralysis  agitans.  Finally  there  may  Iw  a  rapid 
tremor  of  eight  Ut  nine  oscillations  per  second.  This  also  jtersists 
during  repose  anil  is  but  little  modified  by  movemrnt».  It  imi- 
tateti  the  tremor  of  liasedow'tt  itiiH>aHe,  alcoholism,  and  neuras- 
thenia. 

The  nieuUit  state  in  hysteria  is  characterized  by  eiaotiunal  in- 
stability' and  int4?iisD  craving  for  sympathy,  woakneas  of  the  will, 
lack  of  Hclf-coutri.il,  ai.-iitcnotis  of  iwrcoptiou,  and  a  cuostaiit  vari- 


ability  of  moods.  The  hysterical  miiid  is  not  a  dull  ouv,  it  is  not 
ft  consciously  mcndiicioiiK  or  evil  one.  But  there  are  an  abnormal 
iocrease  of  sensibiUur  and  an  exaggeration  oE  th**  [wraoual  feeling 
or  egotism  which  Ir-ails  to  sjelHshness  and  prompts  deceit. 

The  fundamental  defect  in  the  hysterical  brain  is  that  it  is  cir- 
(Tumseribed  in  ha  nHHw-tative  functiona;  the  field  of  cuusciuusness  is 
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limited  just  as  is  the  lield  of  vtsioit.  Tim  mental  acclivity  ia  rcm- 
iiued  to  p«r<ioiiaI  fetliugg,  wbtoh  are  not  rej^ulatetl  b^  couuotation 
oE  past  ex|wrieDC*?9;  lience  they  fluw  over  two  easily  into  ciaotioual 
ontbiirstsor  motor  paroxysms.     The  hysteriral  person  f-aniiot  think. 

I'hyaiologiciilly  the  condition  is  explained  by  supposing  that 
there  is  a  benumbing  of  the  association  Hhi-ps  which  normally  con- 
nect scuaory  cortical  centres  with  other  parts  and  enable  one  to 
compare  and  adjust  new  expeiii-m-ea  with  okl-  in  oth<?r  worda, 
to  reason  and  form  correct  judgments.  Her  mental  life  is  imunly 
in  the  sensory-motor  centres  rather  than  in  the  "  association  centreji" 
of  Flec-hsi^;.      It  is  a  rotiirn  to  the  unripe  brain  ot  ebiidhotMl. 

Underlying  the  hysterical  mental  state  tlitire  is  a  coaditiou  of 
siuj'jejftjfu'fify,  by  reason  of  which  ideas  and  impivxsiong  easily  be- 
come fixed  and  dominate  the  mind.  The  perwm  becomes  self- 
hypnotized  and  believes  he  or  she  issiifFering  ft-oni  things  which 
have  no  objective  existence.  The  pains,  palsies,  and  ana'stheaiaa ■ 
of  hysteria  major  are  pHendo-dcliisioiiH,  ditTering  from  delusions 
of  the  insane  in  that  the  false  belief  or  idea  is  a  subconscious  one. 

Trophio  disurilers.  [n  liyiitericai  paraly^tiH  a  sii^ht  aiQUUiit  of 
atrciphy  occurs,  but  only  snrh  as  would  naturally  follow  disuse  of 
the  ijatt.  A  very  few  cnses  have  been  reported  in  which  a  true 
neuiotic  atrophy  resembling  tlio  atrophy  that  occurs  iu  neiiritiK  or 
progressive  musnilar  atrophy  was  present,  and  it  is  evt-n  affirmed 
that  defjeneiative  reactions  may  be  elicited.  Cutaneous  eruptions 
and  dystrophies  practically  do  nut  exist,  or,  if  present^  are  the 
result  of  cnnijiticatiiig  disorders. 

Visceral  sj'mptoms.  Hysterical  patients  often  suHer  from  dys- 
pepsia aud  i^onsti pation,  aUo  from  anorexia  and  iu  some  casea  from 
persistent  vo7nitiug  or  regiugitatiun  of  food.  Occasionally  the 
anorexia  and  vomiting  become  persist**iit;  tliB  patient  Tf?f uses  food 
or  rejects  all  tliat  is  taken ;  she  cmaciati%  Ih-coiucs  weak  and  bed- 
ridden, and  develops  into  that  parliiMilar  phase  of  hysteria  knowii 
as  "tlie  fasting  girl."  In  tliese  rases,  along  with  the  aversion  U* 
food  and  vomiting,  there  may  be  a  great  deal  of  gastralgia.  Tb<* 
urine  in  liysteria  is  apt  to  be  oE  low  siiecitic  gravity.  Always  after 
hystcrieal  attai-ks  thei-o  is  a  profuse  flow  of  very  light-eolurcd  urine 
having  a  gravity  uf  only  l.iM»."{  UjI.iHm!.  .StHnptimes  there  is  re- 
tention of  urine;  iu  extremely  rare  eases  ih»^rt?  is  a  condition  known 
as  ischuria  and  anuria,  iu  which  for  several  days  extremely  small 
quantities  of  urine  arc  passed,  owing  apparentlv  to  a  suspension  of 
the  functions  of  the  kidney.  Sncli  c;mt-«  Hhouhl  alwav-f  be  care- 
fully investigated,  to  sec  that  the  jiatient  does  not  deceive  ber  at- 
tendants in  i-egard  to  the  amount  of  urine  passed. 
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Vnsomotor  symptoms  are  very  comnioD.  They  ronsist  of  ftiiah- 
iiigM  au'i  pallor,  cold  extraiuitiee,  and  at  Ciaiet;  uu  ntdeinatous  (-oii- 
dition  of  one  or  more  cxtreiiiitiea.  This  wdema  may  be  of  the 
ordinary  pale,  waxy  character,  pitting  xi\Km  pressute.  In  other 
raflos  it  has  a  peculiar  bluish  tiiigo  and  it  dut-s  not  pit;  tho  hands, 
which  are  the  parts  generally  affe<'t*d,  are  sev^ml  degrees  below 
the  nonual  in  teinperature,  and  the  limb  res^nible^  in  sonic  re- 
spects the  condition  in  Kaynaud's  disease.  Gangrene,  however, 
uever  supervenes.     This  form  of  cedenta  is  known  as  the  blue  m/fma 

There  occur  in  hysteria  febrile  attackit,  and  much  has  been 
written  upon  the  subject  of  hysffrieal  ffrei'.  These  so-called  hys- 
terical pyrexias  may  resemble  in  their  course  typhoid  or  maliuial 
fftver;  as  a  rule,  the  temperature  runs  a  very  irregular  course,  and 
the  fever  often  lasts  for  weeks  or  oven  months.  Tlie  essentially 
neurotic  origin  of  these  fevers  has  hardly  yet  been  established,  and 
one  can  reai^h  the  diuguosis  only  by  most  CArefuUy  exclnding  all 
other  possible  causes. 

Anaemia  is  a  very  common  condition  in  hysterical  i>atient8. 

TlyBtera- EjiUrfftiy. — The  form  of  hysteria  which  shows  itself  by 
the  development  of  sf  vere  criHi's  known  as  hystero-epileptio  attSicks 
is  extroinely  rare  in  this  country,  at  least  in  its  typical  phase.  It 
has  been  particularly  studied  bj"  the  French  writers  Charcot, 
Richer,  and  others.  Hystcro-epiK'pfly,  as  this  form  of  the  dis- 
oaae  is  called,  is  a  inie  hysteria  ami  not  epilepsy  at  all,  nor  A  mix- 
■ture  of  hysteria  aud  epilepsy,  though  the  name  would  suggest  that 
that  was  the  case.  The  t^-pical  attacks  of  hyslero-epilepey  bpgin 
with  certain  prodromata  cousisting  of  a  feeling  of  malaise  aud  irri- 
tability which  may  last  for  several  hours  or  a  day.  The  atta<-k  is 
ushered  in  often  with  an  aiiru,  the  patient  iiiterA  a  cry,  falls  to  the 
ground,  loses  consciousness,  and  enters  into  the  Brst  phase,  known 
as  the  epilvptoid  stage.  I>uriug  this  she  suffers  from  tonic  and 
clonic  3pa#ui.s  very  much  like  those  of  true  epilepsy.  The  muscles 
Bnally  relax,  and  the  patient  becomes  comattiee  for  a  moment  and 
then  entiTH  the  si^ond  stAge,  that  of  the  contortions  and  grand 
movemeuts.  In  this  there  is  opisthutonos,  the  body  ia  an.-he<l  up, 
and  there  are  violent  movements  of  tlt>^  trunk  and  limbs,  which 
undergo  flexion  and  extension,  tlif  mo%-ementA  b«ing  all  of  large 
range.  The  next  stage  is  that  ot  emotional  attitudes,  during  which 
the  patient  seems  io  be  exiM-riencing  intense  feelings  of  anger,  joj*, 
or  some  other  violent  passion,  which  she  expresses  by  the  poftttu-es 
of  her  body,  the  movements  "f  the  eyes  and  facial  muscles.  Tliis 
stage  over,  she  enters  into  the  last  phase,  which  ia  known  aa  \3aai. 
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of  dvlii'iiiin,  diiriug  which,  thoro  is  a.  gteat  deal  of  luoDtal  cxcito- 
n«*iit  of  a.  depreesing  chaiacter,  from  which  she  gradually  emerge* 
into  ht'i-  normal  condition.  To  rpcapitulate:  w«  have  iit  a  typical 
attack,  first,  proilroinata;  eecoutl,  the  cpik'ptoid  phase,  Insting 
from  one  to  three  minutes;  third,  the  pliiise  of  cnntortions  and, 
yniiiil  moveraetits,  one  to  three  minutes;  fourtli,  the  eraocionni 
phase,  lastiug  from  five  to  fifteeu  muiutus;  aud,  Jiuallyf  the  stage 
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of  delirium,  lasting  a  variable  time;  tli«  whole  attack  lasting  from 
fivo  tij  twenty  iiiinuti'n  (Fig-  222).  In  this  country  "we  occasion- 
ally «f'e  hystctiral  patients  exhibiting  onp  iir  two  of  these  phases, 
but  very  rarely  imloed  do  they  ever  go  through  the  whole  series. 
The  patifiita  who  sufftr  from  hystfru-epileptit-  attacks  generally 
during  the  interparoxyiiiiial  stage  present  many  of  the  stigmata  of 
hjstoria,  such  a*  paralynos.  roiitraotures,  and  auiesthesijLS. 

IIystcn(*al  frises  whirh  take  tho  form  of  couvulsiona  or  emo- 
tional seizures  sometimes  end  or  are  assiM'iated  witli  attnrka  of 
caiaippstf  or  Imnet  or  attuelts  of  amnesia  and  cerebral  autcuiatism. 
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As  t)u>Ke  coiiditiuna  all  occur  iii  other  diaeoftes  tlian  hysUtriUf  Ui(>]r 
will  be  (lewTibed  ela«f^vhf;re  in  coimectioo  with  the  subject  of  the 
(lisordf  rs  of  sleep  and  of  consuKnisiieM. 

Hysterical  persons  oi-i-usiounlly  arc  attacked  trith  violent  and 
persiateiit  hioi^ighing  vr  atieezitig.  Soiuetinies  also  thi're  come  on 
attaclcs  of  extremely  nipid  bi-eathing  or  hysti^rinul  polypiKi-a,  during 
which  tho  reapiratiunis  ruii  up  to  fifty  or  seventy  a  minute.  A 
hysterical  cough  sometimra  ocininii  it  lasts  fur  a  longtime.  (Kso* 
phageal  spa-sni  witli  consequent  dysphagia  is  another  one  of  the 
somewhat  riu'e  ])hriHinii>iia  of  liyKti>ria. 

I'ai/ioiwfi/. — Thei-e  is  no  known  atiatomical  vluinge  at  the  basis 
of  hysteria.  VVti  do  net  find  the  marks  uf  degeneration  as  we  do 
in  certain  forms  of  insanity  and  cjiiU-pay. 

/>wv/iwMM.  ^I'hysii-iaiis  recognize  three  different  phases  of  hys- 
teria—a hysterical  temperament,  hysteria  miuor,  and  hysteria 
major.  The  hysterical  tempcrameut  is  suaiethiug  with  whivh  all 
womea  and  many  men  are  naturally  endowed.  It  is  a  condition, 
not  a  disease,  and  does  not  call  for  description  or  elucidation  here, 
llystf^ria  minor  is  the  hytfterical  tempeiiunent  plus  rertain  stigmata 
and  the  crises.  One  should  not  make  the  diagnosis  of  hysteria 
miiior  unless  ho  can  Hud  Uieiio  fattturs.  The  sti^^mata  wo  have 
alreaily  enuraerated,  also  the  pwuliar  and  varied  forms  in  which 
the  crises  show  themselves.  Tn  hysteria  major  we  have  a  much 
greater  preponderance  of  the  stiginata  and  much  severer  forms  of 
the  crises,  iht^v  being  largely  of  a  motor  type.  Hystt^ria  simu- 
lates many  organic  diseases,  and  it  is  oCten  diiHciilt  to  distinguish 
surely  the  real  from  the  spurious  thiuK,  The  essential  characler- 
intics  of  hysterical  forms  of  disease  aiv  the  pe<-uliar  emittiona)  ron- 
ditiim  of  the  }>atient,  the  past  histor}*  of  hysterical  crises,  the  pres- 
ence of  the  stigmata  of  hysteria  such  as  aneesthesias,  limitation  of 
the  Tisual  field,  paralyws,  and  coutractures.  Tlie  varuibility  of 
the  symptoms,  their  susceptibility  to  inHtience  under  sugyestion 
and  rigorous  moral  measurea,  tlie  nbsonee  ut  H^eiious  disturhant^  of 
nutrittmi,  the  sex  and  age,  and  tlie  cause  should  also  have  weight 
in  guiding  us  to  our  decision. 

V\fiijnvsn»  of  fp(.ciul  f'/niif  of  hysterical  manifestations.  Hys- 
terical paralysis  is  charaeterizcd  by  the  fact  that  tht-re  is  no  marked 
degree  of  wasting  of  the  muscles,  no  electrical  rraetions  of  degene- 
ration, the  deep  retlexea  are  preser%'e«l  or  exaggerated,  and  other 
marks  of  hysteria  are  present.  Hysterical  anajsthesia  can  gener- 
ally be  tcsseneil  over  certain  areas  by  the  application  of  the  mag- 
net or  can  be  made  temporarily  to  disappear;  it  is  peculiarly  dis- 
tributed in  the  way  described  under  symptoms  and  is  associateil 
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with  aneesthesias  of  the  special  senses.  Hysterical  contractures 
sometimes  cease  during  sleep  and  always  under  deep  narcosis,  and 
the  use  of  an  anteBthetic  may  clear  up  the  case.  They  usually 
follow  a  tit,  an  injury,  Lr  an  operation.  They  are  somewhat  in- 
creased on  attempts  to  overcome  them  by  force;  they  are  usually 
associated  with  paralysis  and  aneesthesia  and  other  hysterical 
symptoms. 

Hysterical  convulsions.     These  differ  from  convulsions  of  epi- 
lepsy in  the  way  best  indicated  by  the  following  table  : 

Hysterical  CoHVuUion.  Epileptic  Convulnon. 

Brought  oD  by  emotioo  or  Injury ;  no  The  opposite  iu  all  these  particular!, 
aura ;  no  iuitial  cry ;  tnovemeDts 
co-ordinate ;  tougue  not  bitten,  and 
patient  never  in  j  ures  herself.  Dur- 
ation perhaps  several  hours  with 
intenniasioDs;  coDSciousness  gen- 
erally preserved.  Micturition  and 
defecation  do  Dot  occur.  No  rise 
of  temperature ;  may  be  stopped 
artificially. 

The  hystero-epileptic  attacks'  are  so  characteristic  that  a  mis- 
take could  not  be  made. 

Prognosis. — The  prognosis  of  hysteria  in  children  is  good. 
They  generally  get  well,  though  in  some  cases  there  is  a  recur- 
rence later  in  life.  In  hysteria  minor  of  young  adults  the  prc^- 
nosis  varies  with  the  severity  of  the  disease  and  with  the  physical 
strength,  mental  endowment,  and  social  environment  of  the  patient. 
Mild  forms  of  hysteria  under  proper  treatment  usually  get  well. 
The  severer  forms  are  often  intractable  even  under  the  best  treat- 
ment. When  a  severe  form  of  hysteria  occurs  in  a  person  of  fee- 
ble frame  who  is  surrounded  with  a  sympathetic  family,  the  task 
of  rescuing  her  from  her  disorder  is  a  very  arduous  one.  Trau- 
matic forms  of  hysteria  which  are  not  infrequently  associated  with 
some  actual  physical  injury  are  often  difficult  to  cure.  Hysteria 
which  is  associated  with  some  organic  disease,  such  as  a  severe 
pelvic  disorder  or  an  organic  affection  of  the  central  nervous  sys- 
tem, has  a  bad  prognosis.  Hysteria  in  the  male  is  generally  rur- 
ablo,  but  it  requires  vigorous  treatment,  and  spontaneous  cure  is 
by  no  means  likely  to  happen. 

Ttv.utnifnt. — The  treatment  of  hysteria  may  be  divided  into  the 
mental,  mechanical,  dietetic,  and  medicinal. 

By  all  odds  the  most  important  factor  in  the  treatment  of  hys- 
teria is  the  mental  treatment,  and  the  most  important  measure  to 
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be  takeu  is  the  isoUtioD  of  the  patieut.  She  should  be  placnl 
where  she  will  not  be  gatTOuiwleU  by  Kympathetif  frientis;  where 
her  life  will  be  a  regular  one;  whf-r*-  sonip  otMipatitm  may  be  jjiveti 
whitih  will  eugrue^s  h^r  attention,  interest  her  mimi,  and  call  into 
play  her  physical  activities.  In  the  major  fornix  of  hyBterta  asso- 
ciated with  anorexia,  ejiiaciatioti,  ai>a<niia,  and  pos.sibly  pelvic  dis- 
orders, the  "  re«t  cure"  as  eluboiateU  and  carried  out  by  Weir 
Mitchell  forms  by  all  odds  the  mo«t  successful  means  of  treatment. 
In  many  oases  of  less  sevprfi  chararter  a  piirtial  rest  cnre  in  which 
the  patient  la  separated  frt^mi  her  family  but  is  nut  }ih)red  under 
such  severe  restrictions  luu^'  I*  all  tliat  is  needed.  In  the  case  of 
ohildrei)  removal  froii)  homi'  in  uften  advisable,  and  the  discipline 
of  we11-oondacte<l  schools  is  a  most  excellent  measure. 

The  mechanical  nifaii»  uried  in  hysU-iia  are  hydrotherapy,  elec- 
tricity, massage,  and  exertise.  Of  these  measures  hydrotheraphy 
and  elwtricity  take  the  first  rank,  In  bydrolherapy  the  douche 
or  jet  to  the  back,  the  showtr  and  cold  plunge,  and  the  half-bath 
ar«?  the  most  eftiriirions.  The  twhnique  of  their  use  is  given  else- 
where. In  the  electrical  treatment  the  static  and  faradic  currents 
give  the  beat  rusidts.  The  static  s|»ark8  often  relieve  contractures 
and  lewen  or  remove  the  anaesthesias,  and  butii  furnis  of  clectiieity 
seem  to  have  a  generally  beneficial  tonic  eflfet-t.  Massage  is  of 
wme  value  in  promoting  nutrition  and  it  also  has  a  favorable  seda- 
tive effect  on  many  cases.  Exercise,  particulnrly  of  an  active  kind 
such  as  stiuiulates  the  mind  and  inlereKtx  imc,  im  a  measuru  of  ex- 
treme value  and  one  which  has  perhaps  not  been  suflicicutly  appre- 
ciated. The  use  of  the  bicycle,  playing  tennis,  and  horseback* 
riding  arc  measures  which  cannot  be  too  strongly  recommended  to 
hysterical  women ;  in  facr,  it  is  probable  that  nome  casen  whirb  are 
submitted  to  the  rest-cure  treatment  might  do  better  by  an  entirely 
opposite  kind  of  procedure. 

The  drugs  which  can  he  recommended  in  hy»te:rta  arc  not  nu- 
merous and  iheir  power  m  liinitiul.  Valerianate  of  zinc,  tnrjientine, 
asafuetida,  tincture  of  sumbul,  ii-on,  and  the  bromides  are  the  most 
important  of  the  nervines.  In  hysterical  children  a  capsule  con- 
taining two  grains  of  valerianate  uf  xiiic  and  one  of  sulphate  of  qui- 
nine is  often  efficacioun.  tiowers  placi-s  more  reliance  upon  the  oil 
of  turpentine  in  doses  which  should  be  increased  to  the  {tnint  ol 
gtrangary.  I'itrvs  recommends  the  wearing  of  colored  glassea  in 
order  to  keep  off  hysterica!  Jittarks.  Rome  ex]»erimentaticin  is 
necessary  in  order  to  ge*  which  color  is  most  suited  to  Uie  case. 

Tn  the  tn'ntmcnt  of  hysterical  convulaions  the  most  efficient 
measure  is  the  administration  of  an  ciin'tic,  and  this  can  bi'  best 
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done  by  ({iviiig  hj|KHl«:rniiually  unu-lwelfUi  of  a  grain  of  apomor- 
phiue.  CouvulaioQs  can  be  slu[)]wd  si>m«tiiues  by  throwiug  water 
in  the  face  or  on  the  cpi^^triuin;  by  firm  and  somewhat  long- 
continiiM  pressure  over  the  ovai-ies;  "by  the  adininiatration  of  vaie- 
riaii,  anjiuaiic  ajiirits  of  ammonia,  or  euinpouixl  spirits  of  ether. 


Titu  S[-A((3i4im<;  Tics  (Tiu  Coxvpuiif). 

Spasmodic  tiu  is  H  disease  Lo  which  the  naiae  of  cborea  is  often, 
but  uicurrertlr,  given.  It  in  a  very  t-iironic  disorder,  and  nhowg 
itself  in.  thp  foi-m  of  qiiich,  i-Iertric-Ii'ke  sjiasms  of  certiiiii  groups 
of  iiiusrles or  aiugle  muscles.  The  sijasuiodic  moveuieiita  are  violent, 
and  several  rapid  contractions  sut'ceedfucli  other,  after  which  there  ia 
a  t>^riud  o[  test.  The  spasm  hiuj  a  tftideiiry  to  become  localized  in 
cerliiin  nerves,  csi)eeifllly  the  facial  (wk'wiV  fiV),  or  even  in  a  single 
bmnch  or  twig,  as  tlint  to  the  orbimiliiris,  tlie  zygomaticus,  Hie  dia- 
plii-agiu,or  the  t«u&or  tyiii]>aui.  Spiisiuodic  tic  sometimes  involves 
tht^  inusclfs  of  expiratiuu  ujiii  the  larynx,  aud  then  it  lias  been 
wrongly  called  r/ian-u  o/t/n^  lan/ttj:     Stuttering  in  a  form  of  tic. 

The  convuhtive  movements  may  take  a  wide  range  and  affect 
a  number  of  groups  of  muHcK^a,  pro<lucing  quick,  violent  move- 
ments of  the  l«jdy.  They  are  Bonietimes  aceoinpanied  by  explo- 
sivQ  diRturbonces  of  speeirh.  In  tliebc  uases  the  {latient  at  the  time 
of  tlie  couvubtve  movement  utters  some  obscene  or  profane  words 
(or>/<tviA((/iV(),  or  involuntarily  repeats  the  Inst  words  of  the  sentence 
spoken  to  him  {^rAoJalla),  or  spasmudit-ally  imitntejt  a  gesture  made 
tu  him  {n-Aokirfjris)f  or  involuntarily  exclaims  the  thought  upper* 
most  in  his  miud,  perhaps  revealing  some  secret  against  his  will 

Ifi/t  lilt  jiru^f'). 

The  peculiar  disorder  of  the  Maine  "jumpers,"  characterized 
by  sudden  violent  morenn-nts  on  being  touched  or  startled,  'ta  a 
form  oE  tic.  So  also  are  the  similar  troubles  known  as  lainh,  oc- 
curring in  Malay,  and  myrinehit,  occurring  in  Siberia  and  Kam- 
chatka. 

Most  of  the  special  forms  uf  spasmodic  tie  (mimic  tic^  wryneck, 
etc.)  have  been  described  elsewhere. 

SfHismttiiic  tic  M-Ufi  c.'/jif'/'iiiti  affects  children  between  the  agea 
of  »ix  and  sixtt^n  yi^ars,  and  by  preference  the  masculine  sex. 
There  is  almost  always  a  neurotic  family  history,  and  the  children 
are  nervous. 

The  disease  begins  with  attacks  of  violent  aud  irregular  move- 
ments, affe<;tiiig  (iPiierally  llie  head,  face,  aud  upper  extremities 
first,  then  involving  the  whole  body.     The  movement*  can  be  cou- 
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trolled  for  a  time  by  the  will,  only  to  break  oat  with  increawd 
viuleiici!  later.  They  txnne  cutiroly  diiriiii;  iilee|>,  which  is  gpner- 
ally  profouud. 

Aft4^r  having  suffered  from  the  disea^  for  a  time,  the  patient 
will,  with  tho  attacks,  utter  inarticulate  cries,  or  he  may  begin  to 
repent  or  echo  the  words  that  Kc  ovcrLiearH.  All  this  is  done  auto* 
matically  and  suddenly,  with  the  nctNimpuitinient.  of  grimaces  and 
maaeular  contorttoas.  The  5])t>ciiil  peculiarity  of  the  disease  is  the 
sudden  interjection  by  the  patient  of  olwwne  words  and  expreasionB 
(coprolalia). 

The  disordtr  'm  chrdiiic,  litsting  for  ycar».  It  is  best  treated  by 
iaolatioD,  Ionics,  and  ordinary  autispasmiKlics. 


Pakauyocloxus   Mitltiplkx  (MvocLONoa   Multiplex,  Convul- 
tiivK  TitKHou,  MyospASU}. 

Myoclonns  multiplex  is  a  rare  discasft  allied  in  nature  to  the 
convulsive  tics  and  characterized  by  attacks  of  quick  clonic  upasmB 
affecting  Uie  trunk  ami  sometimes  tho  extremities  aUo.  The  dis* 
ease  occurs  most  often  in  adult  males.  It  is  caused  usually  by 
fright,  injury,  or  some  violent  emotion.  Very  different  forms  of 
gpa^im  hnvo  been  described  under  the  name  myoclonus  multiplex, 
but  in  the  typiiml  di&ease  the  patient  without  warning  is  seized 
with  sudden  and  ligbtuiug-like  contractions  of  tho  trunk  and  hip 
muscles,  which  cause  his  Ixxly  to  W  allernatfly  flexed  and  extended 
so  violently  that  he  is  often  thrown  from  the  chair  or  couch  on 
which  he  is  lying.  The  arms  and  legs  may  be  also  involved,  and 
the  attai^k  takes  on  the  characteriHticjj  of  a  general  tremor  in  which 
tho  whole  body  shakes.  The  fuciiil  muscles  may  be  .ilTi>cted.  The 
spasmodic  movements  are  bilateral,  although  they  sumctimcK  begin 
on  one  side.  Tho  convu]!(iun.i  differ  from  thcinc  of  hysteria  in  that 
they  affect  groups  of  mu-si'lea  that  have  not  the  same  physiological 
funrtion  and  produce  movements  which  cannot  be  easily  imitated 
voluntarily.  Still  this  distinction  is  not  a  sharp  one.  The  patients 
ar«  generally  nenrasthenic  or  hysterical.  They  have  no  paralyses, 
no  anesthesias,  very  few  pains,  and  their  bodily  nutrition  is  not 
eeriously  imjiaircd. 

The  pathoI(^  and  ptitbulugical  anatomy  are  unknown. 

The  tiuKjnoais  is  htmed  ou  the  peculiar  character  of  the  spasm, 
oil  the  fact  that  the  trunk  muticles  are  invutvtfd.  and  that  the 
spasms  are  bilateral.  The  disease  usually  lasts  but  a  few  months, 
but  it  may  extend  over  a  number  of  years. 

The  proynojtiji  ia  fairly  good. 
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The  treatment  cousists  of  tonics  and  the  use  of  chloral.  Gal- 
vanism seems  to  be  very  efficient.  Atropine  and  hyoscine  are 
indicated,  and  hydrotherapy  may  also  be  advantageously  em- 
ployed. 

Saltatoby  Spask. 

This  is  a  curious  and  rare  form  of  disease  characterized  by  con- 
vulsive movements  of  the  legs  brought  out  by  touching  the  teet  to 
the  floor.  It  occurs  in  both  sexes  and  at  all  ages,  but  usually  in 
those  of  a  neurasthenic  and  hysterical  temperament.  The  phe- 
nomena of  the  disease  are  exhibited  when  the  patient  attempts  to 
stand.  The  minute  that  the  feet  touch  the  floor  violent  contrac- 
tions occur  in  the  muscles  of  the  calves  and  hips,  sometimes  in  the 
whole  body ;  these  cause  the  patient  to  jump,  and  the  movements 
may  be  so  severe  as  to  throw  him  down.  The  seizures  are  brought 
on  only  by  the  exciting  effects  of  the  weight  of  the  body  on  the 
feet.  Saltatory  spasm  is  probably  a  form  of  hysterical  spasm.  It 
has  been  described  chiefly  by  the  older  writers,  and  its  aymptama- 
tology  and  pathology  have  not  been  carefully  worked  out. 

Thomsen's  Disease  (Myotonia  Congenita). 

This  is  a  hereditary  family  disease  characterized  by  the  devel- 
opment of  tonic  cramps  when  the  patient  attempts  voluntary  move- 
ments.    The  disorder  is  very  rare. 

AV/'j/«j7//.- -Congenital  myotony  is  practically  always  hereditary 
and  runs  in  funiilies.  It  affects  males  by  preference  and  develops 
at  tne  time  of  adolfHccnoe. 

,Sifiitptoiii.i.  ~T\i('  patient  notices  that  on  trying  to  rise  or  walk 
his  hsgs  are  seized  with  a  painless  cramp,  ivliich  in  a  few  seconds 
relax<;rt,  but  comes  on  again  when  the  muscular  movements  have 
been  ri^peated.  If  he  closes  his  hands  tightly  a  cramp  occurs  and 
he.  cannot  relax  the  grip.  If  he  shnts  his  eyes  he  cannot  open 
tliein  for  a  moinerit,  Tlie  niUHcles  of  mastication  may  be  affected, 
but  the  extremities  are  the  jiarts  most  involved.  The  involuntary 
musides  an'  spared.  The  cramiis  are  increased  by  cold  and  ner- 
vousuess}  they  are  lessened  by  muscular  exenrise.  The  muscles 
are  somewhat  hypertiophied,  and  the  jiaticnt  may  present  the  ap- 
pearance of  a  very  strong  man.  The  actual  .strength  is  fair,  but 
leas  than  would  Hecin.  The  general  health  may  be  good,  but  the 
patients  sometimes  show  the  sigim  of  low  vitality  in  weak  diges- 
tion, feeble  sexnal  power,  and  susceptibility  ti>  cold. 

The  electrical  excitability  of  the  nerves  is  ncrnial,  that  of  the 
muscles  is  increased,  and  there  is  piodnccd  a  <'ontraction  tetanus 
by  both  currents.  In  addition  Krb  describes  a  peculiar  reaction 
produced  by  a  strong  stabile  galvanic  current.      It  consists  in  the 
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sppearance  of  wave-like  inuscutar  niov«ui«ntH  passiag  from  cathode 
to  HUtiil^.  This  iraa  not.  preaeit  iu  my  taw  or  Jacoby's.  The 
mechanical  excitability  of  the  muioles  is  also  increased. 

i'athuloijy. — The  diseusB  is  ji.ubably  a  primary*  niuBoiilai-  Ays 
trophy.     There  iuay  be,  however,  a  peculiar  tlefe*it  in  innervation, 
resulting   from  a  congenital   aiionaly  of  the  motor  tracts.     The 
muscular  hbrea  are  found  to  be  hypertrophieU,  the  slriationa  indio- 
tinct,  and  Uie  naolei  inn-en&ed. 

The  diaffnoM  is  eanily  made  by  tint  chamrteristir  tonic  cramps. 

The  prognoeia  is  bad  as  regards  cure,  but  the  disorder  does  non 
shorten  life. 

TrfiitiiifHt. — Dr.  Thomsen,  wlio  first  described  tlie  disease, 
states  tliat  active  muscular  exercise  benefits  patleuts.  >'o  specitic 
uieasuTL's  are  kuuwu, 

CoKueviTAL  Pahamtotoxiju 

Paramyotonia  is  the  name  given  to  a  form  of  myotonia  in  which 
the  ^mptoms  deviate  somewhat  from  the  typical  unt-s  that  appear 
in  Thomseu's  disease.  Paramyotonia  occurs  sympiomatically,  con- 
genital]y,  and  in  a  peculiar  cliukal  form  known  as  ataxic.  We 
bare,  therefore,  symptomatic,  cougenital,  and  ataxic  forms. 

Symptomatic  paramyotonia  is  uutA^d  nunHt  charactenstically  in 
a  Cf!rtain  form  of  paralysis  aj^tans.  Here  the  patient,  when  at- 
tempting to  walk  or  to  ri.sft  from  the  sitting  posture,  is  .suddenly 
seized  with  an  apparent  rit^idit}'  of  the  muscles  which  prevents  him 
from  stirriug.  The  myotonic  oonditiuu  appeal's  also  iu  spaatio 
paralyses  of  spinal  and  cerebral  origin. 

Congenital  paramyotonia  is  a  family  affection,  resembling  va  this 
re8i»eot  Thomsen's  disease.  The  mutw^ular  rigidity  is  brought  on 
not  by  voluntary  movements,  but  by  exposure  to  cold  and  often 
very  slight  degrees  of  cold.  The  tonic  spasm  is  a  long  one  and 
lasts  for  fi'ou]  a  quarter  of  aii  hour  to  several  hours.  It  affects 
the  anus  more  than  the  legs.  The  facial  luuscles  iire  prone  to  !«• 
come  rigid.  The  attacks  are  followed  by  stimt  muscular  weakness. 
In  eongenilfil  paramyotonia  the  trouble  is  undoubtedly  a  primary 
disturbance  of  the  muscles;  in  other  words,  a  myopathy. 

Ataxic  paramyotonia  is  the  name  given  to  a  disorder  character* 
ixed  by  transient  spasms  like  those  of  Thomsen's  disease,  associ- 
ated with  distinct  ataxia  and  ahjo  with  weakness  and  some  amestlie- 
sia  (Gowers).  This  disease  is  prubtibly  located  in  the  spinal  cord 
and  should  jierhaps  be  (HinsidiTcti  one  of  the  forms  of  symptomatic 
paramyot^mia.  Xo  special  treatment  can  be  given  for  either  of 
the  two  latter  forms  of  disease,  of  which  very  few  examples  have 
been  observed. 

Akiximia  Alokka  (Paix  Palsy). 

Akinesia  algera  is  the  name  given  by  Moebius  to  a  peculiar  form 
of  paralysis  which  oc-curs  in  psychopathic  persons  and  is  due  to  the 
fact  that  intense  pains  are  produced  by  every  muscular  movement. 
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The  result  is  that  the  patient  lies  helplessly  in  bed,  afraid  to  stii 
hand  or  foot.  The  disease  occurs  only  in  persons  who  have  a  very 
unstable  nervous  system  and  generally  in  those  who  have  a  para- 
noiac tendency.  It  occurs  in  adults  only.  Pain  paralysis  comes 
on  gradually  and  affects  eventually  all  the  muscles  of  the  extremi- 
ties and  body.  There  are  no  objective  disturbances  such  as  atro- 
phy, electrical  degenerations,  and  anaesthesias.  The  muscles  and 
skio,  however,  are  somewhat  tender  to  the  touch.  The  disease 
lasts  a  long  time.  The  patient  sometimes  improves,  in  other  cases 
insanity  ensues.  The  disease  is  essentially  a  form  of  insanity,  a 
pathophobia,  and  is  allied  to  the  disorder  known  as  mysophobia. 
The  paralysis  is  the  result  of  pain  hallucination,  and  the  patient  is 
afraid  to  move  the  arm  or  leg  on  acccount  of  this  hallucination,  just 
as  the  mysophobic  patient  is  afraid  to  touch  anything  on  account  of 
the  fear  of  contamination. 

The  prognosis  is  bad,  and  so  far  treatment  has  accomplished 
little  or  nothing. 


CHAPTER  XXm. 

THE  ACQUIRED  NEUROSES. 

CaoaxA  (St.  Vitds'  Dance). 

UiTDBa    this    oajne   various   spastuudiR   UiHortlera    have    been 
described.     TUey  are  to  bo  cliutsed  a^i  fuUuws: 

I.  Common  chorea,  or  Sydenham's  ohorea. 

II.  Hereditary  chorea,  or  Huntington's  chorea. 

III.  The  convulsive  tics. 

IV.  Hysterical  mhorea,  inf-lmliiiK  so-called  ithorea  major. 

V.  Various  local  eademifl  vhoreas,  such  as  the  electric  chorea  of 
Dubiui  and  the  electric  chorea  of  Bergeron. 


Chooa  op  Stdexrax. 

This  is  the  oommon  type  of  clioiea,  and  is  the  disease  ordiuai-ily 
me&ut  when  the  term  chores  is  used.  It  is  a  subacute  disorder 
charactoriiicd  by  irregular  jerking  and  inco-ordinate  movemente. 
The  disease  is  a  common  one,  forming  about  one-tifth  of  the  nervous 
diseases  of  children. 

Etiofoijii, — Most  cases  occur  between  the  ages  of  five  aud  fifteen 
(see  chai-t,  p.  40^).  It  is  very  rare  imil^r  five.  A  few  cases  occur 
after  twentj-,  and  even  np  to  old  age,  when  a  senile  chorea  is  some* 
times  obBerrec).  It  affenta  girls  mora  than  boys  in  the  ratio  of 
about  2.5  to  1.     In  adult  life  the  dispro])ortion  is  less  marked. 

It  is  relatively  i-are  in  the  ne^ro  race,  especially  lu  Ihose  of  pure 
blood  (Mitchell).  In  this  country  it  is  mote  common  in  children  of 
German,  Hebrew,  and  Portuguese  races. 

It  occurs  in  all  uliniatott.  Most  cases  develop  in  tlie  apriiig 
mouths,  next  iti  the  autumn,  next  in  winter,  and  last  in  summer. 
Thi^  seattonal  influence  varies  in  different  localities.  lo  Philadel- 
phia more  cases  occur  relatively  in  the  spring.  In  New  York  there 
if)  an  almost  equal  increase  in  the  autiunn.  School  attendance  has 
sometiuDg  to  do  with  these  variations.  Choreic  attacJcs  appear  to 
be  related  to  increase  in  storms  (Lewis).  The  disease  is  more  fre- 
quent in  cities,  and  probably  in  the  poorer  classes.  Hi-reditary  in- 
fluence is  vlight,  but  it  exists.     In  a  small  percentage  of  cases  one 
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parant  has  bad  chorea,  epilepsy,  iasantt^',  or  a  decided  neuropathic 
constitution.  A  phthi»icjil  or  a  gouty  history  in  parents  ia  also  not 
rare. 

The  chief  exciting  pauses  are  injury  and  fright,  mental  vorrr, 
and  rbeumatisoi.  Fright  or  some  emotioaal  disturbance  ia  a  ca' 
iu  about  one-fifth  of  the  cases.  Acute  rheumatism  is  given  as  a 
canse  in  very  varying  proportions,  ranging  from  five  to  tventy-fire 
per  ceut.  Tn  this  country  it  ranges  from  fiftepn  to  twenty  per  cent 
(SiiikU'r,  Starr,  Sachs,  and  personal  observations).  Kndocarditis  is 
develujied  in  the  course  of  chorea  iu  a  ulightly  lar(,'(>r  proportion  of 
cases.  This  may  exi^t  without  any  manifestations  of  rheumatiam. 
Pregnancy  is  a  cause  of  chorea  generally  in  primiparaa  and  aJwaja  io 
young  w  mien  iindir  tw<>ncy-Bve.  Chorea  soinetiuies  followa  infeo- 
tious  fevers,  especially  measles^  scarlatina,  and  whooping-coogh. 
It  has  bet- u  caused  hi  rare  cases  by  reflex  irritation  from  an  injury, 
Ironi  nasal  disease,  and  fvoin  sexual  disorders.  Overstudy  and  the 
worry  nf  examinations  are  fac.torH  in  cjiusing  chorea  in  predisposed 
and  badly  nourished  children.  Intestinal  irritations,  such  as  wormSf, 
may  excite  chorea.  Malaria  also  may  aggravate,  if  it  does  not  pr(^ 
duoe  it.  Uamilton  describes  a  form  of  chorea  cauited  by  tobft^co- 
poistming,     Antemia  and  malnutrition  underlie  most  cases. 

Sffm/jtoma.—'Vhe  disease  may  begin  suddenly,  but  usually  it  de- 
velops slowly,  aiul  it  is  not  till  on<-  or  two  weeks  that  tlie  syuiptoms 
are  decidedly  promiaent.  It  usually  begins  with  irregular  twitch- 
ing of  the  hand  or  face  on  one  side.  The  child  winks,  grimaces, 
and  drojui  things  from  its  hand.  The  foot  and  leg  become  a[fe«<-te<i 
later  and  the  child  stumbles  in  walking.  In  two  or  three  weeks  tha 
opposite  side  is  involved,  but  usually  less  tliaii  the  ouc  originally 
affected.  In  three  or  four  weeks  the  disease  reaches  its  height. 
The  patient's  movements  are  tlien  almost  continuous.  The  hands 
<'an  hardly  be  ased  and  the  child  lias  io  be  fi-<l  and  dresseil;  even 
walking  is  awkward  and  difficult.  S]ieech  is  indistinct  and  cuiifnaed 
from  the  irrejp.dar  mov«ments  of  the  lips  and  tongue.  The  muscles 
of  Tcspiration  may  be  involved  so  that  the  rbythni  is  uneven.  It  is 
asserted  that  the  heart's  action  is  affected  nJso;  but  this  is  unlikely. 

The  choreic  movcuiputa  usually  oivur  liotli  when  the  muscles  are 
at  rest  and  during  volitional  acts.  In  some  cases  the  disease  is 
ehi^fiy  characterized  by  iuco-ordinat«  movements  wlicu  purposeful 
aets  are  att*mpt*d.  In  other  cases  voluntary  movements  can  be 
readily  p^rformpd,  and  the  muscles  twitch  only  when  the  limbs  are 
at  rest.  The  movements  cease,  as  a  nilf.  during  sleep.  But  the 
child  sometimes  bleeps  badly  on  aoconnt  of  the  movements.  In  se- 
vere cases  attacks  of  mental  excitement  and  even  delirium  come  on 
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for  several  successive  nighta,  and  this  may  be  so  marker!  a  feature 
as  to  form  wbut  ih  caJlcil  vhorm  iasanirm,  or  manitifiti  r/toiva. 
Apart  frum  Btith  plieuomeiia,  the  luiiid  la  cliorea  ia  usually  dulled, 
the  t«iti|ier  irritablf,  ami  t)ie  child  much  barUtfr  to  manage. 

The  appetite  ia  poor  and  capricious,  !lie  tongrie  coateJ,  and  tlie 
bowels  are  often  constipated.  The  nutrition  fails  a  little;  there  are 
uueioia  and  a  tendency  to  loss  of  Hi>sU. 

The  eyes  present  nothing  abnormal.  Hypermetropia,  aHtig- 
niatisni,  and  muHcntar  iiisufKcieQcies  exist,  but  not  much  more  than 
in  other  nSrvoua  children. 

Thitcliild  is  riftcn' worse  in  thti  tuiTrning  and  improves  toward 
night.  Excitement  and  physical  exertion  make  the  mori'ments 
worse.  There  is  rarely  any  pain  and  never  anaesthesia  or  tender- 
ness. The  muscles  are  weak  but  not  ai'tually  paralyzed.  The  deep 
reflexes  are  somewhat  lessened  and  tb»>  knee  jerk  m«y  lie  alxdished. 
The  electrical  irritability  of  the  muscles  is,  as  a  rule,  increased,  but 
there  are  no  qualitnlive  ehunges.  No(!turnal  enuresis  u4'CJisionally 
oocnrs.  The  orine  contains  an  excess  of  urea  and  phosphates,  and 
at  the  height  of  the  attack  the  specifio  fci^avity  niay  be  increased. 

FonM. — Ttfaniacal  cliorea  is  characterized  by  great  mental  ex- 
citement—esjiecially  at  night,  delii-iiiiu,  witli  hallucinations  and  de- 
lusions. Alter  one  or  two  weeks  the  excitement  lessens  and  the  pa- 
tient becomes  dull  and  apathetic.  Such  cases  usually  occur  in  adult 
women,  and  they  are  sometime:!)  fatal. 

Paralytic  chorea.  In  this  form  one  arm  becomes  rather  suddenly 
weak  and  jiowerless.  A  few  twitching  movements  are  ifbserved. 
This  form  occurs  only  in  children  and  runs  the  same  course  as  the 
spasmoilic  type. 

Chorea  of  adnlt  life  and  senile  chorea.  The  disease  when  it  oc- 
curs in  the  second  half  of  life  attacks  men  rather  oftener  than  wo- 
men; it  is  not  related  to  rheumatism.  There  is  usually  a  nenrotio 
family  history  and  even  a  hereditary  history  of  chorea.  The  attack 
is  usually  caused  by  emotional  disturbances.  It  runs  much  the  same 
course  aa  juvenile  chorea,  but  it  rather  more  apt  to  become  chronic. 
When  it  occurs  in  old  men  it  is  called  afittUe  eftorra.  This  typo  is 
not  to  bo  confounded  with  hereditary  or  Uuntinglon's  chorea. 

J)uraiii>H — littufnti-ji, — The  disease  in  this  coutitry  lasts  about 
ten  or  twelve  weeks,  ranging,  however,  from  six  weeks  to  six 
months.  Thfre  may  be  great  improvement  followed  by  a  relapse, 
and  in  this  remittent  manner  the  disease  may  lost  for  years.  If  it 
last  more  than  six  months  it  should  be  c«)le<I  throHtr.  Relapses 
oc-CTur  in  alKiut  <ine-third  nf  thp  cases  and  rather  oftener  in  girls. 
Belapves  occur  ofteuest  within  a  year  of  thtj  first  attack  and  much 
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oftener  in  the  spring.  After  three  years  relapses  practically  oease. 
The  number  of  relapses  is  usually  but  one,  biit  the  disease  may  recui 
eight  or  nine  times.  RelapMS  rarely  wcur  iu  adults  except  iu  the 
chorea  of  pregnancy. 

Pathoh'jif.—Tha  seat  of  the  lesions  in  chorea  is  the  gray  matter 
of  the  coilfx  and  itn  iiieningcij,  the  ]iyrainidal  tra<*t.  iHtsiiI  gan- 
glia, and  the  epiual  cord.     The  lusious  axe  iu  acute  cases  of  the 
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fto.  Stt,— PxBnrAMm^«  DrcjiTATunni  im  ts«  Warn  MA-nxic  or  tbs  Oomtolctwxs  or  a 
Vmv  CiiitoKiD  xnv  SsTBiuc  Cask  or  Ckomba. 

nafcare  of  intense  hyperiemia,  with  dilatatiou  of  vessels,  small  hem- 
orrhages, and  spots  of  softeuiiig.  There  are  infiltration  of  the  peri- 
vascular spaces  with  round  cells  and  swelling  and  proliferation  of 
the  iiitiina  of  the  small  arteries.  In  chronic  cases  the  evidence  of 
active  vascular  irritiition  is  leas,  hut  there  are  ptrrivfisciilnr  dilata- 
tions and  increase  of  connective  tissue  (Fig.  323).  The  procesa 
fiiiggestB  a  low  grade  or  an  initial  stag*  of  inflammation.  The 
cause  of  this  is  probably  either  an  infentiTC  mirro-organism  or  a 
huiuoral  irritation  similar  to  that  causing  the  rheuinatio  symptoms 
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and  the  heart  l«sions.  In  a  coDsidcrable  per  cent  of  cases  (oiue^ 
per  cent — Oaler),  «ipM>ia]Iy  in  those  of  long  duration,  there  are 
fibriuous  depoBits  on  the  waits  of  the  heart.  The  hypcru.-mio  proc- 
ess may  Dot  bo  eoufiued  to  Uie  iiieiiiiiffes  and  iiiutitr  areau  of  the 
brain  and  cord,  but  it  is  only  froxn  the  disease  iu  these  ports  that 
the  symptoms  of  chorea  arise.  The  t>r<-seucc'  of  puinu  of  irritatiuu 
in  the  cortex  aud  its  meninges  aiid  in  the  def  {>er  ptirts  excites  ii-r«g- 
nlar  discharges  of  nitrve  force  and  prothices  the  choreic  movcrac-uta. 
Thu  interruption  of  the  volmitarj"  nerve  impulses  by  diseased  foci 
niaki-s  these  muvftut'ut*  irregular.  The  »ppar«Dtly  speclaJ  involve- 
ment of  the  lenticular  nuclei  may  explain  some  of  the  iuuo-urdiiia- 
tiuii.  In  paralytic  chorea  the  pyramidal  trat^t  is  probably  more  se- 
riously injured  by  some  single  large  focus  of  congestion,  exudation, 
or  hemorrhage.  Indued,  I  have  aceu  a  true  hemiplegia  develoji  in 
ttie  midst  u£  an  attack.  Iu  uiiaiacal  euurea  the  meninges  and  eci-tex 
are  more  involved. 

JJinynnniji. — The  disease  is  easily  recojfnized  by  the  peculiar 
twitching  niovcmcnta.  It  is  neresaarr  only  to  distinguish  the  dif- 
ferent forma.  It  must  be  distinguished  from  i-im\nilsivetic,  electno 
chorea  of  Dnbiui,  hysterical  spasms  which  include  myoclonus,  sal' 
tatory  chorea,  and  churea  major.  The  disliiictions  are  not  difficult 
and  are  given  in  connection  with  the  descriptions  of  these  disorders. 

FtwjnoaU. — As  regards  life  the  prognosis  is  very  favornblc.  In 
this  iMHintry  death  from  chtirfa  Inmlly  ever  iH'ciira  iri  childrwn.  It 
is  more  fatal  in  adults.  In  Knglaiid  the  mortality  from  chorea  is 
about  two  i>er  cent.     Kearly  all  non-fatal  cases  eventually  get  well. 

TntttwrHt.- — The  moAt  important  single  factor  in  treatment  is 
rest.  The  child  should  not  be  allowed  to  take  violent  exercise  or 
to  have  any  excitement.  In  must  vvk&vs  \w  ahuuld  be  taken  from 
school,  and  in  bad  cases  he  should  be  kept  in  bed. 

Cold  sponging  or  the  ether  spiay  daily  along  the  back  is  useful. 
Nourishing  food  and  iron  are  indicated. 

As  specific  remedies,  arsenic  still  heads  the  list.  It  shmdd  be 
given  in  doaes  of  it]  v.  of  Fowler's  sohitiou  t.i.d.r  increoseil  by  one 
or  two  drops  daily  to  bft*en  or  twi-nly  drops  or  even  more.  If  this 
causes  nausea  and  gastric  pain  or  headache,  the  doso  should  be 
stopped  for  a  day  and  then  resnmeil,  if  i>ossible,  where  it  was  left 
off.  Sometimes  the  sulphide  of  arsenic  is  better  tolerated  than  the 
arsenite.  Next  to  arsenic  come  antipyrin  (gr.  v.),  antifcbrin  igr. 
iij.),  exalgin  (gr.  iij.),  tlie  doses  to  bo  carefully  increased  if  needed. 
Tincture  of  cimicifuga  sometimes  hel)n  when  arsenic  fails.  The 
bnimidc  or  valerianate  of  zinc  is  also  an  excellent  remedy,  especially 
when  there  is  a  hysterical  element.     The  bromides  and  chloral  are 


6M 


DUCAsn  or  tbx  ssstocs  srrm. 


VKfol  adjavwito  in  }nomotiag  sWp.  CHlonl  alooe  is  nud  to  tie 
mtatire  if  gtmi  in  doMamfflcieiit  to  prolong  sleep  greatly  (BMtiaB). 
Kxalgin  given  oaatkiQiIy  with  iraa,  in  doees  iDerened  to  fifian  gcaias 
»  d^,  i*  abam  lary  ottfuL  Hyoscdn*  hjdrofanMSte  m  doei  of  gt^ 
-j-fr  is  occasional])'  efficacioos.  Amoag  otii«r  drugs  oC  Leas  tmlae 
tn  the  salicjiAtcA,  cjpropediam,  tobfliue,  phjsoetigrmiiie,  and  tutar 
eraefcia.  In  ehfoiuo  and  obBtinate  ceses  hjpodermie  injecticms  of 
Vowler'a  aolataon  should  bf  tried.  OalnaantioD  of  the  fatain  sod 
apiDB  is  also  useful.     Change  of  air  aanetimes  breaks  up  an  atte^ 

UsBmiTABr  caonu  was  first  descrioed  by  a  Loog  Island  phj- 
ideian,  Dr.  Waters,  ia  \M2,  lau;r  by  l>ra.  Gtmnan  and  Lyon,  and 
io  1S73  by  l)r.  Htrntingtoo.  The  American  eases  have  been  ob- 
serred  chiefly  in  New  York,  Connecticut,  Xew  Jersey,  and  Pwin- 
sylrania.  C^isee  hare  been  reported  also  from  C*ertnsny,  France, 
and  iSogland.  •The  disease  rarely  begins  before  thirty  or  sifter 
fifty;  it  occurs  about  et[uaily  in  males  and  femalca.  It  is  always 
directly  hereditary,  eitlier  through  father  or  mother,  usuaUy  um 
latter.  It  iM-ginn  without  known  rauae  hy  twitrhingB  in  the  face; 
the  morements  then  extend  to  the  arms  and  legs.  It  is  attended 
by  progressive  mental  deterioration,  by  a  tenilency  to  melan- 
chulia,  and  finally  ends  in  deuieutia.  Its  course  is  chrooic  and  usn- 
ally  very  slow,  lasting  ten  or  twenhr  years.  I'ost  mortem,  chronio 
pacbyneniDgiiu  and  leptomeningitis  with  degeneratire  obaag«a  in 
the  cortex  have  been  fonnd. 

ELroTBic  Chorka  is  a  name  sometimes  and  wrongly  given  to 
vtry  viol<>ut  forms  of  onlinaiy  chorea  of  Sydenbam.  The  term  was 
first  applied  by  I>ubim  to  a  peculiar  and  progieaaiTel^  fatal  spaa- 
ttiodic  afFectiou  which  has  been  obeerved  almost  solely  in  Italy,  and 
which  is  perhajiB  of  a  podagroiis  or  malignant  malarial  origin.  M. 
Bergeron  in  1880  also  described  an  "electric  chorea"  in  which  the 
pationtjt  are  attaeked  hy  sudden  rhythmical  spasms.  This  latter 
disease  has  a  uniformly  favorable  counu*.  Keither  of  these  dis- 
MMS  resembles  true  chorea,  tior  do  they  have  the  character  of  the 
Hot. 

The  term  olcotric  chorea,  therefore,  is  one  that  should  be  used, 
if  at  all,  only  witli  a  qualifying  explanation. 

Hahit  Chokra  (Tie  CoorditU). — There  are  many  persona  who 
go  through  life  with  some  trick  of  speech,  of  gesture,  or  some  pecu- 
liar grimacu.  It  may  be  only  a  shrug  of  the  shoulder,  a  twitching 
of  the  eyc-s  or  a  sniff,  Tiiese  various  moveuieut*  are  tic»  oS  the 
oo*4rdinate  kind.  Tlii^  Hpasmodic  motiou  is  of  itself  normal,  but  is 
inappropriate  and  misapplied. 

Such  niovemenlii  are  ufLen  seen  in  children.  They  sometimes 
represent  Abortive  attacks  of  chorea,  and  sometimes  they  are  the 
residuum  of  old  attacks.     In  many  cases  they  are  chioulc  oonviU- 
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sives  tics  from  the  start  ami  tiave  little  relatiuoship  to  Sjilenham's 
chorea.  Th«  cuodiliou  ia  to  be  treated  both  by  monii  and  medi- 
cIdaI  lueasures. 

Osciilfttortf  spaeau  aiid  ntxldiog  spasms  have  been  described  eUe- 
whorc. 

t'riM'iirfirr  C'Aorw,  or  Jianciny  Chorea. — Layoock  has  described 
as  a  ije[>arat«kiudu£  uhonma  rh;,'tbmicul  or  trochaic  form,  which  be 
says  nffvTts  children,  principally  girls,  and  shows  its«If  in  Hjias- 
iiiodio  rhythniiral  coutrat-tions  or  in  siuliieii  nitDUng  ur  jinH'iirsive 
niovi'mriits  of  tlw  body.  This  has  been  called  chorea  procursive,  or 
chorea  festinans,  by  other  writers.  In  m.iny  cases  it  is  accompanied 
by  vertigo,  wheu  the  couditiou  of  the  patient  is  similai'  to  UiaL  of 
a  person  vrlio  has  beea  whirling  around  a  number  of  times.  Such 
oases  always  have  decidedly  hysterical  characters,  although  these 
procursive  attaehs  may  complicate  ordinary  chorea. 

Charm  major  is  a  manifcscation  of  hysteria,  and  has  been  de- 
scribed under  that  head.    It  is  not  a  chorea  at  ail. 


Tetanus. 

Tetanus  is  an  acute  or  subacute  infectious  disease  characterized 
by  violent  tonic  spasms  wi^  remissions  and  exacerbation!).  It  is 
called  idiopathic  when  no  open  wound  is  found  and  traumatic  when 
such  condition  is  present.  When  it,  attacks  infaiits  it  is  called  tet- 
anus neouatomui ;  wheu  the  jaws  alone  are  involved  it  is  called 
lockjaw,  or  trismus.  A  form  which  affects  the  face  and  throat  is 
calUnl  head  or  t*ephalio  tetanus. 

JUloto^y. — It  has  a  special  predilection  for  newborn  children  in 
Borae  countries  (Weat  Indies)  and  to  a  less  extent  for  puerperal  wo- 
men. It  affe<::t  males  moi*  than  females.  After  the  6r8t  month  of 
life  there  is  practical  imuiunity  till  after  the  tenth  year.  It  then 
incrensos  in  frequency  up  to  forty.  It  iH  iiiiieh  inort^  frequent  in 
dai-k  races  and  in  some  tropical  climiU«s  (West  Indies,  South  aud 
Central  America). 

Sif\$ij>tvmji.~~T\i6  disease  sets  tn  from  fivo  to  fifteen  days  after 
infection.  It  begins  with  feelings  of  stiffness  in  Che  neck  aud  throat 
aud  somedmes  with  chilly  feeliugs.  Gradually  tonic  spasms  develop 
which  involve  the  trunk  muscles,  causing  opisthotonos  and  other 
forms  of  rigid  spasm.  Trismus,  or  lockjaw,  alito  occurs.  The  siwuims 
are  attended  with  intense  pain.  Sometimes  there  ia  a  rise  of  tem- 
perature and  this  may  be  very  high.  The  disease  lasts  from  two  to 
five  weeks.  There  is  evidence  of  irritation  and  congesUon  of  the 
spinal  cord  and  injured  nerves,  but  no  special  anatomical  changes 
are  found.  A  Kjjecitic  bacitlua  producing  a  tetauizing  poison  has 
been  discovered. 


The  diagnosis  is  baseil  on  the  characteristic;  history  atid    the 
ouliar  spasms.     In  atrychiiine  posioDiug  theco  is  uo  initial  trismt 
or  epigastric  pain.     Id  rabies  there  is  also  no  trismtis  but  a  respin* 
tory  spasm  on  attempts  to  swallow. 

Tho/>rojH<iJSM  is  bail.     About  eighty  per  csent  of  fcraazuatio  aud 
sixty  |ier  cent  of  iiltopatliic  coaos  die. 

The  tiratmtnt  conslst-s  of  complete  rest  and  (iiiiet  in  &  dark  room 
aud  the  admiimti-atiuu  of  chloral,  bromide,  niorjihiue,  and  pbyaO'! 
stigma.     Sucf€5sfu1  rf^suUn  from  injertion  of  blood  a«rum  of  an  animal  < 
vhich  has  had  the  (1i.s€;isc!  are  rc])orteil.     A  tetauui)  autituxin    has 
also  been  tried  with  some  success. 


Tetant  (Tet axilla). 

Tetany  ift  a  subacute  or  chronic  spasiuoilic  disonlcr  characterized 
by  iutermittent  or  persistent  tonic  con tiui't ions  b«>giuning  iu  the 
extremities  auiL  associated  with  pariestbesiiti  aud  hyperexcitabiti^ 
of  the  Diotor  and  sensory  nerves. 

Etiolorfif. — The  disease  is  very  raro  in  this  country,  but  rolatiTely 
common  in  Europe,  es|iecially  in  Austria.  It  occurs  with  frequency 
during  the  sevoud,  lUinl,  and  fourth  ytrai-g  of  life  and  again  at  the 
time  of  puberty.  Its  rate  of  frequency  then  slowly  declines  aJid  it 
is  very  raro  after  fifty.  It  alTeias  males  much  oCtcuer  than  females 
up  to  the  age  iif  twenty  j  after  thsit  the  difference  disapjiears.  It 
occurs  mostly  in  the  working  classes.  In  infanta  rickets  is  often 
noted.  The  exciting  causes  are  exhausting  influences  like  diarrhoea, 
lactation,  sepsis,  fatijjuc,  meutal  shock,  and  fevers;  also  exposure 
to  e-old  and  wet.  Alcoholism,  dilatation  of  the  stomach,  and  intce* 
tinal  eotozoa  are  also  causes.  It  may  be  produced  artifieially  by 
extirpation  of  the  thyroid  gland.  The  disease  sometimes  appears 
as  an  epidemic. 

Sifinftotiii. — Tetany  begins  sometimes  suddenly  with  symmetrical 
tonic  contraction!*  of  the  hanils;  at  other  times  there  are  at  first  sen- 
sations of  nunibiiess,  pi-ickling  or  pain  iu  the  extrtrmitiee,  with  mal- 
aise aud  perhaps  nausea;  then  spa-sms  begin.  The  attacks  affect 
first  aud  most  the  np^jwc  extremities.  The  flexors  of  the  forearm 
aud  hand  fli-e  usually  involved;  tlic  lingers  are  fli'xed  at  the  meta- 
carpo-plialaugciU  joint  and  extemled  aC  the  other  joints,  and  the 
thumb  is  aihlucted,  producing  the  "accouchom'a  hand."  The  fore- 
Rriii  maybe  flexed  and  the  upjier  arm  adducted.  The  kue<.'8  and 
feet  are  extendcii,  the  toes  Hexed,  andtliofootis  iuverted.  In.  severe 
cases  the  muscles  of  the  abdomen,  chest,  neck,  and  face  are  in- 
volveiL  Opisthotonos  and  dyapncea  may  result.  Tht-  miistrles  of  the 
face  and  eyes  develop  contractions,  and  trismus  aometimes  occurs 
late  in  the  disea-ie.  The  muscles  of  the  larj'nx,  cesophagus,  and 
bladder  may  be  affected.  Fibrillary  tremors  are  observed  iti  the 
Coutraoted  muscles.     The  attacks  aie  accompanied  by  paitestbesiaa 
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and  cramp-like  paiits.  Thete  may  be  some  alwlition  of  sensation 
iu  tlic  skill  o(  tlie  parte  afTecteil  during  attacks.  The  cramps  last 
fruiii  a  few  minutes  to  hours  or  days.  They  occur  during  day  and 
night  and  may  wake  tho  patient  from  sleep.  Perer  is  sontetimM 
present  in  epidemic  cases.  The  disease  lias  a  tendency  to  reitur' 
reuce. 

While  it  lostBf  both  during  and  between  the  attacks  iieniUar 
phenouictia  arc  observfld  an  follows: 

Int.  Jncnvrsed  M&shnnU-iil  IrrittthHitif  of  J\h(iir  ^Y«tivj(. — The 
imitor  Dfirvcs  show  an  abnormal  irritability,  so  that  on  striking  th9 
mutor  point  a  sharp  niuiwular  contraction  is  brought  out.  Wbeu 
pressure  or  a  blow  is  made  uu  the  face  over  or  near  thv  exit  of  the 
facial  nerve  from  its  foramen,  contractions  of  the  fanial  musclea 
occur,  especially  those  of  the  lips.  This  is  called  tho  '■  facial  phe- 
noHH-non."  Ry  pressing  on  the  art^rj'  and  nerve  of  a  limb  a 
tt^tonic  attack  can  be  produced  in  the  ninacles  supplied.  It  is  pi-ob- 
abl<'  that  it  is  the  pi-4>ssure  on  the  nerve  alone  which  causes  the 
pheuotuemtu  wliich  is  called  "  Ttovisseiiu's  symiitom." 

2d.  T/(«i  rleiririntl  irrlttihUiltf  cif  the  niusclcB  iuid  nerves  is  io- 
oreascd,  especially  to  the  galvanic  curi'ent.  Thus  a  negative-pole 
closure  contraction  (CaCO)  is  brought  out  by  a  very  weak  current; 
and  if  &  little  stronger  itcauses  a  tonic  contraction  or  cathode -elosure 
tetanus  (CaCTe).  The  positive-iiole  opening  contraction  (AbOC) 
may  be  tetanic,  I'.s.,  AnOTe,  aiul  there  may  be  even  a  cathode- 
opening  tetanus  (CaOTp),  a  jihetutmondn  not  set^u  in  any  other  dis* 
ease.  According  to  Gowcrs  there  may  be  a  reversal  of  the  jwlar 
formula,  so  that  a  positivi-pulM  closure  contraction  occurs  earlier 
than  auegstive  (AnCC>CaCC).     This  is  certainly  rare. 

3d.  An-  inei'e*is«  uf  irrititiiUitij  uf  the  wmtori/  nerves  is  eliowu  by 
pressing  upon  them,  when  sensations  of  prickluig  and  formtcatiou 
appear  along  their  course,  Thcro  is  an  increase  also  iu  the  elec- 
trical sensibility,  shown  by  apprwriation  of  very  weak  galvanic  cui^ 
rents.  TIio  auditory  nerve  reacts  to  the  galvanic  current  in  about 
fifteen  per  cent  of  normal  l'Uscs,  and  then  only  to  strong  currents 
and  to  ouiy  ii  iiiirtial  extent;  but  in  tetany  it  reacts  in  nearly  all 
cases,  and  with  comparatively  weak  currents  (2  to  A  or  0  nia.)  on 
amtduoloHun',  anrxie  lixed,  and  anode  opening  (AtiC  Kloug,  AnDKI, 
AnOKI)   (Chvostek). 

The  phenomena  of  hyperexcitability  above  described  vary  con- 
siderably and  rapidly  during  the  course  of  the  disease,  and  are  not 
always  present. 

Tyjifx  ttfthr.  J>Uense. — The  disease  varies  in  intensity  and  dura- 
tion.  This  variation  dejienda  much  upon  the  CAQse,  and  there  have 
been  made  a  number  of  types  of  the  disease  based  on  the  etiology. 
Thus  we  have: 

1.  Epidemic  or  rheumatic  tet^iliy. 

3.  Asthenic  tetany  due  tfl  lactation,  diarrhoea,  exhausting  dis* 
eases,  etc. 

3.  Thyroid  tetany,  due  to  removal  of  the  thyroid  glaud. 
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4.  Reflt^x  tetany  from  gastric  ililatation  and  intestinal  trorms. 

5.  I*a.t«ut  forma  of  tetany  in  which  the  phenomena  of  hyi*r- 
excitability  and  parwsthesia  occur  with  very  alight  if  any  oontrac- 
tioaB,  aiitl  ii<j  TrDiiauoau  symptom. 

tufantile  tetany  shouhl  ptsrhaps  Imi  M>paratud  from  uUier  furois. 

Symptnmatio  tetany  from  bniiu  disease  ia  also  Bpuken  of. 

When  the  spasin.i  are  eoutiiiuous  tlie  disease  lasfcs  but  a  tew 
weeks;  whuu  thoy  are  intermittent  it  may  continue  for  months. 
E|iiileiiiio  csises  hist  but  a  few  weeks.  Tho  disease  may  be  said  ia 
gontfral  to  hmt  from  a  few  weeks  to  a  few  mouUui.  FatieuLs  are 
liable  to  a  reciirrennt-  on  return  of  thp  excitiiifi  cause. 

i'rrffioh'ji/. — The  phenomena  of  the  ilisease  iudi<«to  a  congested 
and  irritative  r-oiidition  of  tho  gray  matter  of  the  spinal  eord.  Thft 
cau«e  of  this  statd  is  evicletitly  in  some  ciiM^  (Epidemic  tetany)  au 
iiifeetious  poison ;  iu  uthei:  viisvn  uiticiu  iu  the  blood  (thyroid,  tetany)* 
and  iu  other  cases  it  may  be  a  rheumatie  or  some  uther  toxio  iufla- 
enw.      Ergot  ia  known  to  prodiira  symptoms  reaeiubling  ttitajiy. 

In  infantile  t<'tany  the  iivitation  ia  apparently  tnriical  and  due 
to  meningitis  or  to  rickets  and  the  reflex  irritation  of  disordered 
bowels.  It  in  doubtful  if  auy  reflex  iufluenee  can  be  invoked  in 
adults.  Totally  is  a  funetioual  disease  and  the  symptoinatio  px- 
presHion  of  a  eenUiil  irritation.  Thitt  irritation  maj'  be  of  diffeietit 
kiuda,  hence  tetany  has  a  claun  to  l>c  called  a  distinct  disease  sim- 
ply on  clinical  grounds.  It  has  no  such  dftinite  pathology  as 
cliorua  or  epilepsy.  In  the  very  ft'w  autopsies  which  hav«  been 
made  no  definite  organic  lesion  has  been  found. 

Dinrjnuals, — The  disease  is  usually  easily  recognized  by  the  ehar* 
ai^tBr  of  the  spjunis,  tlieir  K}.  intn«itrii-al  nature,  thi'ir  Ruursc,  and  the 
phenomeua  of  hyperexcitability  of  tho  muscles  and  nerves.  Trous- 
seau's Hymptoni  ia  found  in  no  other  disoose.  Tho  "  facial  phe- 
nomeuou,"  the  peculiar  electrical  and  mechanical  irritability  of  tho 
musclea  and  nerves,  ara  very  rare  in  other  conditions.  The  aensoiy 
iiTitability,  and  eapeoially  that  of  the  acoustic  nerve,  is  also  obarac- 
teristic.  From  tetanus  the  disease  is  distingiiished  by  the  intennit- 
tency  of  the  con tn-act ions,  their  feebler  charact-er,  the  fact  that  they 
bej<ia  iu  tho  extremities  and  extend  to  thi-  trunk,  and  by  the  absence 
of  trismus,  at  least  until  late  ia  the  disease. 

Trait mviit. — The  uautiu  ahoidd  be  removed  if  possible,  laotaliou 
stopped,  diarrhcea  and  indigestion  corrected,  worms  expelled,  rickets 
if  present  attended  to.  Rc-it,  nourishing  food,  and  tonics  are  indi- 
cated. Sj'mptomatinally,  bromitle  of  potassium  in  doses  of  3  isa.  to 
3ij.  daily  with  chloral  furnishes  the  surest  relief.  HvMcine  in 
doses  of  gr.  -pH-;r  """y  ''*  tripd.  Inhalation  of  chloroform  or  injec- 
tions of  morphine  are  needi-d  in  severe  cuses.  In  nocturnal  tetany 
Gowers  advises  digitalis.  Lukewarm  batlis  may  be  of  service;  so 
also  may  ice  bags  to  the  spine.  "If  electricity  Is  used  only  the  weak 
galvanic  current  should  he  employed. 


CHAl^EU  XXIV. 

KEURASTHENIA     (NERVOUS     EXHAUSTION,    BEARD'S 

DISEASE) . 

Xkurastiibnia  may  be  defined  as  a  chronio  functional  nervous 
disorder  which  is  characterized  hy  au  «xc«88ive  nervous  weakuetw 
and  nervous  irritabilit}*,  m  that  the  patit^nt  i:4  exbatMted  by  aliglit 
caiisps  and  nmcts  morbidly  to  slight  irritations. 

There  are  evideni'ss  that  the  neuropathic  constitution  existed  in 
all  ages,  but  coherent  dusuciptloas  ot  cliriical  t^uea  like  the  ueunis- 
thenia  of  modern  days  are  not  found  in  literature  until  thA  preii«nt 
cenlur}'.  The  credit  of  CHlting  attention  to  this  condition  most  in- 
sistently.  moat  acutely,  and  most  sncceBflfnlly  is  due  to  Dr.  Geo.  M. 
Beard.  He  showed  that  a  large  class  of  symptoms  whii'h  liad  been 
prcviouidy  referred  to  hypochondriacal  fancy,  to  disease  of  the  stom- 
ach, disease  of  tlie  uterus,  perverted  conditions  of  the  liver  and 
urinary  excretion^  were  really  and  fundam^nt-illy  de]>endent  upon 
a  morbid  wcakne&s  of  the  nc-rve  centres  aud  tlio  rt^sult  of  his  Trrit- 
inga  and  the  propaganda  which  he  started  is  that  ntiw  practically  all 
medical  men  of  experience  a^ree  that  there  is  a  morbid  condition  of 
which  the  underlyinff  cause  is  a  nervous  irritation  or  defect. 

Etifilfigy. — Some  doubt  has  been  thrown  over  the  question  of  the 
excessive  nervousness  of  the  civilized  nations  of  the  prewnt  time. 
It  is  not  a  matter  which  caji  he  fairly  settled  by  statistics  or  the  pe- 
rusal of  historical  docuineuts,  btit,  on  the  whole,  the  erideuce  ifl,  to 
my  mind,  conclusive  that  the  human  rnce  does  now  suffer  relatively 
more  from  ncrrons  irritability  and  exhaustion,  in  its  various  t;rp<*s, 
than  it  did  in  the  past.  This  I  infer  pju-tly  from  the  fact  that  the 
predibposing  and  excitiug  cause:!  of  neunisthenia  are  more  largely 
present  now  than  they  used  to  be.  The  tendency  of  people  to  citf 
rather  than  rural  life  is  perhaps  one  of  the  strongest  pouits  in  favor 
of  this  view,  dim-o  we  know  it  is  in  our  urban  population  that  neu- 
rasthenia breeds  best.  A  larger  proiwrtion  of  persons  now  also  use 
their  brains  in  the  struggle  for  exintence  and  live  u|iun  a  higher 
mental  plane,  with  all  the  danger  which  that  implies.  The  eigh- 
teenth-centiuy  writers  attributed  all  the  fimctional  disorders  then 
known,  under  the  terms  "vapors,"  "spleen,"  " hypocJinndria, " 
"hysteria,"  tu  three  tilings— luxurious  living,  sedentary  life,  and 
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the  uDsanitary  conditions  of  great  aod  jKipulous  cities.  They  said 
uoU)int;  about  the  i^ffeuto  uf  overwork,  eoiitiuual  auxiety,  and  mental 
strain.  And  one  cf-rtAinly  does  not  gain  from  reading  th(^  KngHsh 
medical  literature  of  this  perioi]  that  there  was  any  such  exress  of 
irork  and  worry  among  the  peoi^lc. 

Without  going  into  any  further  argument  upon  this  point,  I  shall 
admit,  as  an  offset  to  this,  the  more  vridespread  knowledge  of  how 
to  live  nnti  how  to  ward  oflT  disease,  so  that  it  is  at  least  probable 
that  even  if  ncnriuithenia  i»  more  prt^valent  now,  and  haa  been 
steadily  incrfasing,  this  will  not  necessarily  always  continue  to  be 
the  case. 

At  the  present  time  we  know  that  nouraathonia  is  fonnd  more 
frequently  among  the  highly  cultivated  races.  I  have  seen  it  in 
negroes,  but  it  is  extremely  rare,  while  hysteria  ami  insanity  are 
fairly  cummou.  I  believe  that  Auivricaus  dftterve  to  an  exteot  the 
reputation  which  thny  have  of  suffering  gn-atly  from  neurasthenia. 
This  is  particularly  the  cme  in  the  Korthem  and  Central  Status 
on  the  Colorado  plateau,  iu  parta  of  California,  and  in  the  grwt 
cities  of  the  Knal.  Neurasthenia  is  said  to  be  quite  prevalent  in 
RuKnia,  and  it  ih  generally  ob^rved  that  it  affects  particularly  often 
the  Hebrew  race.  Id  this  country  we  see  it  quite  often  in  the  Irish, 
but  almost  as  often  in  the  Ktigliuh,  ninl  rather  less  frequently  in  my 
experience  in  the  Germans,  Neurastlieiiia  prevails  rather  more  in 
dry  temperate  climates,  but  it  is  by  no  means  infrequent  in  tlm 
tropical  regions,  and  19  to  be  found  in  the  West  Indies  and  in  the 
republics  of  South  and  Central  Ametica  in  its  classical  forma. 
Keurasthenia  is  found  rather  more  often  in  men  than  in  women, 
but  the  ilifference  is  not  great.*  Amung  82S  neurastlienice  whose 
histories  were  analyzed  by  Hiiaslia,  there  were  G*i4  men  and  221 
women,  but  this  does  not  give  the  proper  ratios  if  we  include  all 
grades  of  society. 

The  neurasthenic  age  ranges  from  eighteen  to  fifty-fiTc,  but  the 
larger  proportion  of  cases  is  met  with  between  the  years  nf  twenty 
aiul  fifty.  Oceasiuiially  ayuiptouia  reseinbtini;  neurasthenia  may  be 
soen  in  children  of  the  age  of  twelve  or  thirteen,  and  o«N^asionally 
also  there  develops  a  kind  of  senile  neurasthenia,  which  is,  how- 
ever, often  aasiiciatt^d  with  hypuphonilriiuiis,  and  some  definite 
degenerative  changes  in  the  nervous  or  vascular  system. 

"  Among  lOUconsrciilli'e  pcntonnl  ctui-a  tb4'n-  wvre  63  womea.  47n)ai. 
Ages:  Aftwn  to  tweDty-fivt.  25:  twonty-dx  to  Miiny-tive.  8i4;  thirty -siK  to 
fortjr-ave.  26;  frtrty«lx  lo  nfty-fl»t.  30:  llfi;  six  to  sixty  five.  9.  Tiiew 
arc  relatively  mnre  enws  In  the  ndoleJUYnce  nf  mnn  snd  in  ilip  later  period  nt 
life  of  women.  Nativity:  Unilcd  Stntes.  00;  Irelsud.  30;  Ocroiuny,  13; 
oilicn.  9. 
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In  men  neurasthenia  occurs  more  often  in  the  stn{ifle;  in  wouen 
the  relation  is  soiuewliat  ruvcmed,  so  that,  taking  both  claaees,  the 
nuurieil  aiitj  the  luimarhed  are  about  equal. 

Npiirasthcnia  does  not  much  affect  the  people  of  the  country  and 
small  towns,  though  it  does  exist  there,  lu  great  cities  the  number 
uf  neuraatlieiiic.  ivoinen,  among  thi>  wivea  of  lalxirers  and  artisans, 
is  rather  large,  and  this  is  thi.>  natural  i-esult  of  the  strain  of  living 
with  husbands  who  tire  dtssipated,  and  uf  reariuK  large  families  of 
chihln-ii  ill  the  close  quarters  of  a  t^rtentent  house.  The  diseAse  is 
relatively  more  frequent  in  the  educated  classes. 

Hereditary  influi*nco  jilays  a  very  considerable  part  in  the  de- 
velopment of  neurasthenia.  We  can  usually  find  that  there  is  a  his- 
toty  of  migraine  or  some  nervous  irritability  upon  one  side  or  the 
other.  A  distinct  history  of  the  major  ueuroses  or  of  severe  mental 
diseases  is  rare,  but  there  is  no  dmibt  that  a  very  large  ]imp«>rti(Jii 
of  neurasthenics  rome  into  tho  i^orld  with  au  oversensitive  and 
VAahenL-d  ncrviius  syntem.  They  luay  be  strong  euough  to  undergo 
the  ordinary  strain  of  life,  but  break  down  under  some  specially 
excitinx  canse. 

'  The  exciting  causes  of  ufiurosthenia  are  very  rarioiis,  but  they 
can  must  of  tliem  lie  clas.seil  unilcr  tlio  huad  of  excessive  menial 
strain  or  shock,  sexual  abuse,  and  the  iuHueuces  of  exhausting  fe- 
vers, of  chrouic  infections  like  syphilis,  aud  of  poisoning  with  al- 
cohol and  tobacco  or  tea  anrl  coffee.  In  the  larger  projiortion  of 
rases  of  men,  the  trouble  if  it  develops  during  adolescpuce  is  brought 
on  by  overwork  at  school  and  in  college,  combined  with  neglect  of 
sleep  and  carelessness  in  diet.  Frequently  the  abuses  uf  th«  sexual 
function,  of  tobacco,  or  of  attilettcs  are  the  exciting  causes. 

The  practice  of  masturbation  is  one  of  the  things  for  which  neu- 
rasthenics very  often  keenly  rvproarh  thomiiclves  and  «ver  which 
much  hypochondriacal  brooding  develops.  Excesses  of  this  kind, 
however,  are  usually  a  sign  of  a  degenerate  or  luibalanced  nervous 
system  rather  than  a  cause.  The  actual  harm  Joiic  is  greatly  oxag- 
gerateii,  however  sti-ongly  this  pi-actice  is  to  be  reprobated.  Kxw^s- 
sive  and  unnatural  indulgences,  such  aa  sodomy,  etc.,  tend  to  weaken 
the  nervous  system  and  are  catisal  fai-tors  of  neurasthenia.  Had 
methods  of  education  and  in  particular  excessive  study  are  thought 
to  predispose  to  ner%-oua  exhaustion.  This  is  usually  seen  in  amln- 
tious  rollege  student!*,  or  in  young  men  who  are  forcing  their  way 
under  great  disatU'antagcs  through  professional  schools  and  into 
professioiial  pmotice.  Young  women,  who  are  exceeaively  devoted 
to  study  and  yet  cannot  refrain  from  social  indulgences,  sometimes 
break  down  with  nervous  exhaustion.     The  studies  and  training  of 
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th«  primary  ud  seoondary  aohools  may  prepare  the  way  tot  tliei 
t«taatro)ihca,  but  they  rarely  come  before  the  eighteenth  year. 

T^'iiii^  attacks  of  neurasthenia  are  undcmbtedly  brought  on  t 
the  fright  anil  shwk  inoident  to  severe  injuries  ok  exposure  to  gta 
daimt^r,  as  in  railroad  c<misioiu  and  odier  frightful  forms  of  ace 
dt»nt.  A  \tixgb  proportion  of  the  so-called  **  txatunatio  netuoaes  "  ai 
Mmply  f  imu«  iit  neurasthenia.  Neurasttienia  can  be  bronght  on  ali 
by  «txi:<Maivo  child-bMring,  the  drun  of  lactation  and  dcMnestio  troi 
Me*  Rn>at  MtcMuwa  in  eating  and  drinking  and  the  sinin  of  hai 
d\Mtt<ivti«  lif<»  and  of  «ckne«s  and  nnrnng.  Neorasthenia.  acMnetiiiii 
Mlov*  an  «ou»e  inf<vtion  like  that  of  typhoid  fever  or  the  gripp 
It  wa^Y  al«i^  Iv  in^hiccd  by  the  infiMtion  of  syphilis.  It  then  ooou 
««  in  ih«  Ms>mdaiT  or  l<Ntt  oflm  in  the  terdazy  stage  (Foamier 
It  i$  pt\«b«bl^  that  in  many  <if  thrae  cases  the  txaaUe  is  due  to  tl 
4>ixv>Mcn\-ip  UM>  of  ni<nvatrir  and  Mlin^  i<ai^!es.  At  any-  rate  antisypl 
iliiio  iTMi»)oni  o*a  M^nainly  bnaj;  on  cr  bring  out  n  nenzaatheni 
A  A'aaban*ia.«  «'$  j)M\«.ia]T  in-philis  wiih  the  eneasnv  use  of  alo 
hjC  )Mh»  ti>>  a  \viy  t>h<4iaatt^  irpr  ci  ncvmEAenia.  ir^l^rial  po 
Main;  M*n»»  a^ao>  t-^i  hkw  tvone  inftMBW  as  an  ^rriijwg  cwui 
)hK-^  «v(;$^i  IkU'  >«Mm  1«M  xpnn  ihe  3a|toattnf<t  cf  eye  atiain  i 
jew^'-^i;;  stftcrwolxttiJL  a%a  f.Tvm  a  stmrc^iuhx  fcmBsamax,  thei 
» Ik*'  «,-«i;>fl  Tii«i  li*  .Viittrt  ;n  ib*  zv^fraraKB  t£  ^te  eye  cr  in  mm 
rai^  4<^i:;>.^c.i.T(:  3i4j>T  <>«tt!Vk  «-ff  S3  >>af3  kw^  iq*.  n  nwuaahnu 
waiir.  TV  Nfcn<f  »  tc-^KS  irw  t£  Mvtet  isEni^  «f  gnsatie  dn 
Tsc-Wn.-v*  w.,  .-c  .\;s>f«jv  vtf  xJw  w-Nir  ^ean&.  snti  sf  sidiinwihnMi 
.—."a'.,  .:--•.. ii>.-:':;'c:Ti^  Mii  :'i.r.it.K  .■■"iT.-E*- n:  sklTonpnas.  lime 
.1':  ■  V's's'ii.v  ,-.;  t .-.>;ii :.»r  -,t- ti.;.i.Tifc  .c  .vT-atiM  yz,i:^zzts^  AHi  hcsi 

:\  -:!;;  ,;.»:>.  '^'I'l  JV-^'-lV*  .1  l>-,.-!.->.'lI*i^l.t.'*  rC  Jk  "5«n£isn;T  ; 
.•  .■rrv  -J  ■•»;,  .i"  ^  '..:'  >  v>;.;..:.""  i.:-  V!  «*■  "  1  til  r «»!»««..  ~  A»n:in; 
•i'..--.  1      ,■  ..  .1'      ■     !.-;*.5.';      .:.::a'>»ts.      l.i>    i«-SI.   JliQ: J.    tw^ 

;,-  ;.-.  .  ■!  -.v  i  — JS.:  h;".,-.:    ^-.^l^'-.l^i'll    M-  'ucp^-jr  T^t 

:\- — 5^-    ■.     .    J   ,  r^-..     t>.   »>:i  ij     .    '.•.'!    ::•■  ;i.;v.:>ui — t  ^ihafW  niJT  .-( 

_•    .  ..       V''  ^  ■; <         ;■»■■-     ^  -iiTft-r:  "il*  y-si:^  n 
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3.  Severe  shocks,  witii  or  witlioiit  injury. 

4.  Infections. 

5.  Aboso  of  stimulants  anil  uarcotica. 

6.  Abuse  of  sexual  fuiiL'tiuuB. 

7.  Abuse  of  digestive  functions. 

Tliia  means  that  tlie  causes  are  most  often  a  bad  heredity  and 
fooli«h  liviijg. 

A  great  deal  of  stress  has  been  laid  npon  autotoxitmia  or  a  cause 
of  neurasthenia.  There  is  no  doubt  that  a  great  many  symptoms 
and  ciit>eH  are  brought  about  through  this  agency,  but  the  att«ui]itit 
to  prevent  autotox.-emia  by  periw-tually  stimulating  the  liver  and 
giving  intestinal  antiseptics,  of  using  a  large  amount  of  vat«r  and 
the  sinijileiit  kind  of  diet,  do  nut  of  ihemi^elvefl  r!nni  the  diseiuip, 
unless  meaBures  are  tuk«^u  to  strengthen  tlie  impaired  tone  of  the 
general  system. 

StjMptuiH*. — The  symptoms  of  neura8thaii&,  while  manifold, 
have  yet  a  pretty  distinct  g<>nrral  reaeniblance  to  enrh  other,  and 
the  clinical  picture  of  typical  forms  of  neiu'asthenia  is  quite  as  pro- 
nouDoed  as  tliai  of  other  nervous  maladies.  The  patient's  syuijitums 
are  to  be  sure  nearly  always  of  the  subjective  character,  but  they 
ai-e  reiterat*'d  with  so  mm-h  force  and  feeliug,  and  the  independent 
descriptions  tally  so  closely,  that  one  ran  hardly  fail  to  be  coo' 
rinccd  by  the  story  itself  that  they  are  expressions  of  the  snmo 
morbid  condition. 

The  patient  complains  of  a  general  feeling  of  mental  depression 
— life  is  not  the  interesting  spei^tade  to  him  that  it  formerly  was. 
The  man  who  once  delighted  in  work  can  hardly  force  Iiimself  now 
to  go  to  if~  Ho  tires  very  quickly  over  tasks  which  were  formerly 
easily  performed.  He  loses  his  |HJwer  of  originating  plans  and  of 
mapping  out  work.  He  absolutely  cannot  purxue  a  train  of  thought 
or  a  single  line  of  work  for  a  long  time,  but  sits  idly  at  his  denk  or  goes 
back  to  his  home  in  depression  and  des]>air.  He  is  very  easily  irri- 
tated at  things  which  before  caused  him  no  annoyance,  and  liecimies 
a  source  of  duuH'stio  unrest  and  uuhappiness.  He  is  oppressed  with 
the  fear  that  he  will  nf  ver  g^'t  well,  or  is  going  to  become  insane  or 
paralyzed,  or  that  some  dreadful  termination  of  his  present  utalndy 
is  btmnd  to  occur.  Ho  sleeps  Iwidly,  waking  up  perhaps  after  a 
short  rest  in  the  early  part  of  the  night,  or,  if  he  sleejM  until  morn- 
ing, he  has  disquieting  dreams,  and  wakes  up  unrpfreshud.  He 
suffers  fi'om  a  number  of  peculiar  sensations  which  are  called 
"cephalic  parsesthesife."  These  are  sensations  of  pressure  on  the 
top  of  the  head,  or  n  filling  of  eoostriction  around  the  temples,  or 
a  traming  spot  on  the  vertex,  or  u^nderness  uf  the  scalp.     Sometimes 
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he  has  a  aenae  uf  weakness  or  even  pain  in  the  back  of  the  neck. 
Ue  bos  abo  peculiar  panMtheaie  of  the  bauds  and  limbs;  they  fe«I 
Dumb  or  aal«ep  at  tiuiM.  Peculiar  chill^v  aeusatioDs  cr««p  up  tbe 
bark  or  legs.  He  teu  ofum  ban  attarks  of  dizzinnts;  8pot«  come 
bff<jre  tbe  eyes  and  buzzing  soimdB  are  heard  in  tha  ears  and  head. 
ili^dacbe  occurs  in  perbapa  ona-balf  of  tho  caaes,  the  heodaciie 
being  usually  either  fnmtal  «r  occipital.  Jt  is  oft«n  very  persistent^ 
id  in  fai^c  a  chrtmio  hpada^'hp,  not  due  to  tumor  or  incuingitis  or 
lyphilis,  is  almost  invariably  of  neurasthenia  origin.  This  nearaa- 
tbenic  headache  is  ui^ually  diunial  outy,  coming  on  in  tbe  momiDg 
when  the  patient  wakes  up,  and  lasting  a  good  part  of  tbe  day.  It 
dut's  not  oft«i)  keep  hiiu  awake  at  niijht.  In  tliis  point  it  is  distin- 
guished from  tho  hoadaehen  of  sypbiUit  and  of  meningitis  or  of  tu- 
mors. Women  sufTpr  from  these  hea<,lac.bes,  and  from  pains  in  gen- 
eral, more  often  than  men.  They  in  particular  have  much  pain  in 
the  back  of  the  neck  and  along  the  spine.  This  keepc  them  from 
valkiug  or  being  upon  their  feet,  and  it  may  deyelop  into  a  form  of 
neurasthenia  known  as  **  spinal  irritation.'' 

Tbe  Hpeeial  senses  are  not  very  seriously  affected.  Tbe  patients 
can  often  set)  quite  wull,  but  their  eyes  soou  tii-e;  the  eSect  of  watch- 
ing a  play  fatigues  tliciii.  They  cannot  read  a  book  long  because  it 
makes  thA  eyes  smart  or  produces  some  headache.  Examination  of 
the  neurasthenic's  eyp  freqiir^nt'iy  shows  the  existence  of  some  re- 
fractive error,  most  frequently  astigmatism  and  hrj>ermetropia;  de- 
fects in  the  ocular  niiiscleis  and  especially  wcHkneus  of  the  internal 
recti,  often  occur.  Patients  bare  frequently  complaiued  to  me  of 
a  defect  in  visnal  nienxtry.  Tht^y  see  a  thing  or  fare  but  do  not 
remember  it  again  as  readily  as  they  used  to.  There  is  no  limita- 
tion of  the  visual  Beld  in  true  naurastheuia  tincuni plicated  by  or- 
ganic disease,  but  there  is  a  morhid  susceptibility  to  fatigue,  par- 
ticularly of  the  periphery  of  Uie  vision,  so  that,  after  long  testing, 
obje<'tfl  in  tho  periphery  become  lens  distinct,  and  a  sort  of  artiflcialj 
limitation  of  the  fiehl  may  be  produced.  In  some  cases  an  object 
which  is  brought  from  without  into  and  across  tbe  visual  field  is 
seen  in  wiiler  mngo  than  an  object  whicJi  is  placed  in  the  centre  of ; 
virion  and  carrieil  gradually  out  toward  the  iteriphofy.  This  is  the  < 
reverse  of  the  normal  condition,  and  is  known  as  *'  Foerster's  shift- 1 
ing  type."  Peculiarities  of  accommiKlation,  a  slight  drooping  of  the 
lids.  ine<iualit}'  nf  the  pupils,  and  excessive  mobiliQ'  of  the  iris  ban , 
beeu  noted  in  neurasthenia. 

As  I  have  alreadly  sUted,  neuraathenica  aometimes  suffer  fnuB^ 
tinnitus,  which  is  very  distressing  and  aggravates  t'verj"  other  ner- 
vous symptom,  but  UUs  usually  occurs  only  in  oonnectiua  with  ac- 
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tual  (liseagc  of  the  iiiiddk*  ear,  or  in  old  people  with  degenerative 
chajiijen  iu  ibe  cct-ebral  blood-vessels.  Au  excessive  seuaibility  to 
noises*  and  vwn.  the  plejuatit  suunds,  like  those  oE  mnsie,  may  be 
present  Neurasthenics  sometini<^s  cannot  bear  even  the  most  en- 
chanting melodies.  A  similar  morbid  sensibility  to  tasto  and  amell 
may  be  present.  Hut  these  are  mattery  of  minor  moment,  and  are 
much  more  often  seen  ia  hysteria  or  in  a  hystero-neurastnenia. 

There  is  no  doubt  in  my  mind  that  in  neurasthenics  the  general 
muscular  and  nervous  strength  ia  lessened,  and  althcugh  the  patient 
may  not  have  loiit  flesh,  and  may  not  appear  particularly  we^di,  he 
tires  quickly  on  ordinary  exertion,  and  the  tcnta  of  the  dynamometer 
dhow  a  lessened  response.  A  fine  tremor  of  the  hands  is  often 
present,  and  when  the  eyes  ace  tightly  closed  there  will  bv  a  quiv 
ering  of  the  lidA,  and  in  very  acute  and  exaggorat^nl  cases  twitch* 
ings  of  the  muscles  of  the  face  and  tongue,  almost  like  those  in  gen- 
eral jvaresis.  This  rarely  occurs,  however,  unless  the  [latient  has,  in 
addition  to  the  neurasthenia,  a  considerable  amount  of  toxiemia  from 
alcohol,  tobacco^  or  tea. 

The  reflexes  are  exaggerated  very  greatly.  In  many  cases  a 
blow  upon  tho  leg,  anywhere  from  the  patella  to  the  middle  of  the 
shinbooe,  will  bring  out  a  prompt  reaction,  and  similarly  a  blow 
struck  on  the  thigh  anywhere  from  the  patella  up  half-way  along 
the  thigh,  will  produce  a  knee  jerk.  And  blows  upon  the  motor 
points  promptly  bi-ing  out  responsive  conlrartions.  The  cutaneoua 
reflexes  are  alio  exaggerated.  These  things  vary  considerably,  how- 
ever, in  uifTerent  cartes,  and  are  uioro  marked  iu  the  younger  |)atients 
and  those  of  a  neuropathic  constitution. 

The  sexual  fuuL-tion  is  irritable  and  weak. 

There  is  a  considerable  disturbance  of  the  heart  function  in 
neurasthenia.  The  most  frequent  condition  is  an  acceleration  of  the 
pulse  lieat  from  very  slight  cause,  due  to  a  weakening  of  Uie  iuhibi- 
tion  of  the  heart.  A  pressure  o\'er  some  painful  point  in  the  Inxly 
will  sometimes  bring  up  the  pulse  from  SO  or  90  to  over  IVO,  and 
it  will  remain  there  for  one  or  two'  minutes.  This  is  called 
"Rumpf's  sympbcini."  Arrhythmia  and  palpitation  of  the  hejirt 
are  less  frequently  observed.  It  is  my  belief  that  cardiac  weakness 
is  au  important  condition  iu  many  forms  of  neurastheuia  and  under- 
lies sometimes  a  good  many  of  the  other  symptoms.  This  is  partic- 
ularly tnie  of  the  neurasthenias  of  more  advanced  life.  The  cardiac 
disturbances  are  men*  frequent  in  women,  in  young  people,  and  in 
neuTasthonia  associated  with  the  use  of  tobacco  and  tea. 

\  great  deal  of  emphaflis  has  beou  laid  upon  the  vasomotor  dis- 
turlnncL'S  of  nourastheuia,  and  a  large  number  of  neurasthenic  symp- 
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feoms  hare  been  ascribed  to  a  weakening  pf  the  vasomotor  centre. 
As  a  result  of  this  th«  patient  sufferij  from  cold  hands  and  feet,  from 
flushing  of  the  face  alternating  witli  pallor,  from  dennographio 
skin,  and  from  those  Bym)itum5  n-hicli  we  umiall^'  attribute  to  cere* 
bral  congestion,  such  aa  a  souse  of  fiUnc^  in  the  head,  headaclxv 
Bpota  before  the  eye,  dizzineaa,  and  noisca  in  the  head.  Sphygtoo* 
grams  of  the  puU^  show  a  towering  of  arterial  tmision,  and  perhaps 
Btill  more  a  great  variability  in  the  tension  of  arteries. 

The  condition  of  the  urine  has  been  stiidifnl  very  closely  in  ron- 
nection  with  thia  subject.  In  fart  many  of  the  syinptoius  which  we 
now  oali  "neurasthenic"  were  described  by  Dr.  l*root  and  l>r.  Gold* 
iug  Bii-d  early  in  the  century  and  were  held  by  these  gentlemen  to 
be  due  to  oxoluria.  This  was  a  condition  characterized  by  flatulent 
dyspepsia,  melancholia,  and  nervous  irritability,  and  was  tboagbt 
to  be  due  to  defective  mctabolisni,  restittiiig  iu  the  production  of  an 
exceiMt  of  oxiUic  acid.  Mui-e  recent  HtudieH  have  shown  that  oxaluria 
ii  only  one  of  the  manifeHtations  of  lithaemia,  and  that  while  it  is 
signifloant,  as  was  then  supposed,  of  defective  nutritive  changes, 
tlutse  are  more  dejiendcnt  on  a  neunutthcnic  state  than  primarily 
upon  dyspepsia  and  luetaboliu  disorder.  There  are,  according  to 
Herter,  few  cases  of  neurasthenia  which  do  not  show  in  the  urine 
ot  finoea  wm«  ttidicatiou  of  defective  metabolism.  "  The  fiwes  often 
contain  excessive  amounts  of  urobilin  or  some  related  snbAtance. 
The  urine  is  usually  amcGntrated  and  of  small  volume  [GttO  to  1000 
c.e.  in  twenty-four  hours).  Frequently  there  is  an  excessive  excre- 
tion of  phosphoric  acid  {l\Oj  and  an  alteration  in  the  quantitative 
relation  of  urea  and  uric  acid.  In  h^^alth  the  relation  of  the  urie 
aoid  to  the  urea  excreted  varies  between  1  to  4n  and  1  to  GO  in 
ailults.  In  neurasthenia  (as  well  as  some  other  cuuditious)  the  re- 
lation is  often  1  to  40,  1  to  Sn,  or  1  tu  IM*.  ludicau  is  often  present 
iu  patbutuKicat  quantities,  especially  in  cases  of  sexual  neurasthenia. 
Oxalate  of  Hme  is  often  present  in  exre-ss  in  the  urine"  ("IMag- 
nows  of  Ncrvtiiia  Diseases,"  p.  547). 

Iu  rare  rases  one  finds  in  neura»thcnics  a  temporary  albuminuria; 
I  have  observed  it  ouly  once  in  one  hundred  cases,  which  is  aboat 
the  average.  This  albuminuria  is  not  associated  with  tlie  presence 
of  easts  or  other  evidence  of  kidney  disease,  and  it  is  apparently  due 
to  a  [Miresis  of  the  vaHoniotor  nerves  of  the  kidneys.  Tnmsitoiy 
glycosuria  is  mure  often  found.  This  glycosuria  is  usually  associ- 
ated with  a  heavy  uriue  and  evidences  of  litfaeemia.  Some  authors 
iHfvssliu,  IVrcum)  state  that  there  is  an  excess  of  uric  acid  very 
unif'innly  in  neurasthenia,  and  that  this  uric  acid  results  from  a 
breakiug-up  of  the  nuelein  of  the  cells.     It  has  been  ingeniously 
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siiggest«d,  theKiore,  that  sincv  tlie  nuclei  of  nerve  colls  bt-(t>uie 
smaller  and  ii-re|^il&r  in  shape  wbeo  the  cell  is  exhansU^,  it  u  fiom 
this  sourae  that  the  uric-acid  excess  coiues.  All  observation,  how- 
ever, shuws  Uuit  uxi^eHsire  tise  of  nervous  tissue  leads  to  au  vxw&- 
nve  excretion  of  phosphoric  acid  rather  than  of  the  urates.  Uy 
experience  in  sliidyiii);  the  urine  of  neurasthenia  h  that  in  the 
jouiiger  cases,  with  a  strong  neui-cipatliio  tjiiut,  it  i^  varialile  in 
specific  gravity,  but,  on  the  whole,  rather  low;  and  that  the  daily 
amount,  as  Br.  Herter  stateti,  is  liplow  the  average.  It  is  of  a  low 
sjiecilio  gravity  also  in  ueuxofittieuia  occurring  after  middle  life, 
wheu  the  arterial  i-hanges  of  thiit  period  begin  to  set  in.  In  early 
adult  life  the  urine  is  more  often  found  to  be  condensed,  an  othei-s 
have  observed,  and  to  contaio  the  products  of  defective  metabolism. 
The  urine  thus  shows  either  a  wuukcncd  and  slowed-up  nitrogenous 
metabolism  or  a  perverted  metabolism.  The  important  things  to 
determine,  then,  in  examining  tbe  urine,  alter  excluding  »uc-b  ovi- 
den<-es  of  serious  change  as  albumin  and  sugar,  are:  the  speoifio 
gravity  and  the  daily  amount,  the  amount  of  phosphates,  t-he  amount 
of  urates  and  urio  acid  and  their  relation  to  each  otiier,  and  finally, 
the  ])resi>ni«  of  indicnu  or  other  prodni-tH  of  ))erviTted  nntrition  and 
digestion.  I  do  not  find  indican  ver^'  ofteu,  and  practically  never 
in  the  light  uriucs. 

The  digestion  of  neurasthenics  is  often  more  or  Irss  affected,  and 
a  large  proportion  of  tltem  are  ]irubab]y  treated  nniinly  for  their 
stomach  conditions.  I  do  not,  however,  usually  find  caee^  of  seri- 
ous  and  genuine  gastric  disturbance.  In  th<*  majority,  under  proper 
treatment  and  proper  diet,  the  tongue  soon  cleans  off,  and  the  pa- 
tient complains  relatively  little  of  the  stomach,  though  his  nerroua 
sympb^mH  (^o^ti^ue.  The  neiu-asthenie,  it  is  true,  has  always  a 
feeble  digestion,  and  has  to  take  greut  care  of  what  he  eats  and 
drinks,  but  when  he  is  put  upon  the  kind  of  diet  that  he  should  take 
the  stnniaeh  gives  relatively  little  trouble.  This  is  especially  true  of 
the  younger  cases.  The  cnminnn  form  of  dyspe[>sia  is  one  which  ia 
associated  with  acidity,  fiatulence,  some  epigastric  uueatiinefts,  and 
constipation.  The  tongue  is  oftea  furred,  tliere  is  a  disagreeable 
taste  in  the  mouth,  »nd  frequently  anorexia.  It  is  only  in  intieuts 
who  have  abused  themselves  with  alcohol  or  tobacco  or  exie*flive  in- 
dulgence in  sweets,  or  with  ravenuiis  feeding,  that  worse  conditions 
are  found.  In  jieople  of  more  advanced  age,  however,  fecblenesjt  of 
digestion  is  oiten  associated  with  a  relaxation  of  the  stomach  and 
intestinal  walls,  and  a  great  deal  of  atony  of  the  whole  intestinal 
tract.  In  these  caaes,  which  we  find  particularly  often  in  women, 
there  mny  be  a  waaluiess  of  the  abdominal  walls,  and  with  it  a  cer- 
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tain  amount  of  prolapse  of  the  large  bowel  and  stomachy  with  a  grea' 
many  diatressing  symptoms  resulting  therefrom.  This  conditioi 
has  been  described  by  Gl^nard  under  the  name  of  "  enteroptosis^' 
and  it  undoubtedly  is  an  important  factor  in  keeping  up  the  neuras 
thenia  of  some  women  in  adult  and  middle  life. 

Among  the  most  serious,  though  fortunately  rare,  symptoms  o; 
neurasthenia  involving  the  digestive  tract  is  the  condition  knowi 
as  "mucous  enteritis."  This  trouble  generally  attacks  women  rathei 
than  men,  and  usually  women  between  the  ages  of  twenty-five  anc 
forty.  It  comes  on  after  the  patient  has  become  exhausted  by  pro- 
longed domestic  cares  and  fashionable  dissipation,  or  some  shock. 
It  is  one  of  the  earlier  symptoms  of  the  nervous  weakness,  and  be- 
gins with  abdominal  pain,  followed  by  attacks  of  diarrhoea,  in  which 
tubular  casts  are  passed,  or  portions  of  such.  This  diarrhoea  is 
painful,  colicky,  and  alternates  with  periods  of  constipation.  There 
is,  in  my  experience  and  in  that  of  others,  a  somewhat  spastic  con- 
dition of  the  bowel,  as  though  it  were  irritated  and  closed  down 
upon  the  contents  of  the  intestine.  The  term  tntianta  enteritis  la 
not  strictly  a  proper  one,  since  microscopical  examinations  and  au- 
topsies! reports  show  that  the  substances  thrown  off  are  not  mucous 
mainly  and  that  there  is  no  actual  inflammation.  The  casts  that 
are  found  in  the  stools  are  composed  principally  of  albuminous  sub- 
stances, the  product  apparently  of  the  decomposition  or  disintegra- 
tion of  the  epithelial  cells  of  the  intestinal  walls.  While  mucous 
enteritis  sometimes  occurs  in  persons  who  are  profoundly  asthenic 
without  any  decided  neurasthenia,  yet,  in  the  great  majority  of  cases, 
it  is  a  symptom  of  neurasthenia,  and  can  be  successfully  treated  only 
on  such  a  basis. 

The  respirations  in  neurasthenia  are  generally  normal,  but 
shallow  and  deficient  respiratory  expansion  sometimes  exists.  In 
women  particularly  I  have  often  found  that  there  was  an  actual 
inability  properly  to  expand  the  chest  and  inflate  the  lungs. 

The  temperature  is  normal,  and  a  very  variable  temperature  of 
the  skin  is  simply  dependent  upon  vasomotor  instability. 

The  composition  of  the  blood  is  often  quite  normal.  Hosslin 
finds  that  even  in  those  patients  who  appear  to  be  anaemic  there  is 
a  normal  amount  of  hemoglobin;  however,  ansemia  certainly  exists 
in  many  cases,  and  there  is  no  question  that  the  use  of  iron  is  often 
of  great  benefit. 

Variations  in  the  weight  of  the  neurotic  often  occur.  Neurotic 
patients  may  gain  or  lose  ten  or  twenty  pounds  within  a  year  or 
two.  The  secretions  of  the  skin  are  usually  increased,  and  the  pa- 
tient sweats  easily  and  profusely.     In  other  cases  of  a  less  irritative 
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^pe  the  skin  is  inclined  to  he.  dry.  Tt»  nutritional  condition  is 
puur,  Uiu  Imir  falls  ^  and  accordiag  to  Ueord  there  is  a  tendeooj'  to 
e^\y  decay  of  the  Ui-eth. 

The  foregoing  description  of  tho  general  symptomatology  of  neu- 
raatheoia  is  likt'ly  to  uoufuse  the  reader  on  acrotint  of  the  multiplicity 
and  wide  extent  of  the  Kym|)t(iiiiH.  It  iit  quite  true  that  few  nmims* 
theuics  have  all  of  the  symptoms  juet  di-scribed,  vid  it  is  still  more 
true  that  in  most  of  them  the  patients  have  certain  leading  and 
doiuin»nt  symptoiiiA  which  annoy  and  depress  them,  and  tltnt  the 
larger  projiortion  of  the  nmriilpatatioiis  of  the  disorder  are  trivial  to 
them,  as  they  are  to  the  physician. 

XuK  DirrifiiENT  FOKUS  or  ^'kcrastubma. — The  peculiar  type 
of  neurasthenia  depcmls  nminly  upon  the*  i^^,  the  nex,  and  the 
hereditary  endowments  of  the  individual. 

fn'mary  *VcMrfMtytffrt(u.—Xeura3theaia  appearing  at  the  time  of 
adoleficeuce  is  much  more  apt  to  be  associated  with  a  primarily  weak 
nervous  ooostitution.  The  mental  symptoms  are  mainly  dominaut, 
and  the  malady  takes  mure  oft«u  thecharacter  of  a  hypochondriasis, 
with  some  fixrd  ideas,  or  morbid  fear,  such  as  suggest  an  inrom* 
pletely  deveIo[ied  paranoiu.  Naturally,  also,  at  this  time,  sexual 
ideas  and  sexual  syiuptoujs  very  largely  predominate. 

Hfftiti'ro-yeurasfJimia.  —  til  women  nfura«tht^nia  at  this  period  is 
ofton  as-tnc^iated  with  hysteria,  and  the  Frt'nch  term  hyuteru'urtn-af 
thenia  is  frequently  a  v^-ry  apt  one  for  tlie  condition.  Nervous  and 
irritable  women  are  usually  Aj/^frrv^neui-asthcnic.  In  other  cases, 
women  suffer  from  a  great  deal  of  paiii  along  ttie  back,  and  that 
particular  condition,  known  as  "spinal  irritation,"  complicates  the 
neurasthenic  state. 

ArfjHirtvi  J'kfuittMhniw  ami  Lltha-mia, — It  is  during  the  mature, 
active  life  of  men  and  women  that  the  more  typical  forms  of  ueuras* 
theoia  occur.  lu  these  patients  tlie  element  of  heredity  is  less 
marked,  while  the  extrinsic  causes  of  neurasthenia,  such  as  excesses 
lueatingand  drinking,  shocks,  injuricH,  poisons,  syphilis,  and  gimt^' 
tendencies,  all  come  much  more  into  play. 

Climacteric. — In  neurasthenia  developiog  in  luiddle  life  and  at 
the  period  of  tlie  climacteric,  the  disease  is  n.<iAociatfd  with  the  nat- 
ural symptoms  that  come  from  beginning  degeneration  of  the  arte- 
ries and  a  diminished  resistaiicn  of  the  body  generally.  There  is  a 
great«"r  physical  weakness,  and  we  often  see  at  this  time,  also,  neu- 
raslheuia  associated  with  much  vuHomotor  dlaturbauce,  or  with  the 
psychoses,  such  in  particular  as  melancholia. 

Traumatic  .V<"Hrci*(A*w «*  ami  Hifittrn^Nirunuithenla. — After  r«- 
oeiring  an  injuiy  which  is  often  but  alight,  but  which  is  usually 
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accompanied  by  a  great  deal  of  fright  and  emotional  diatnrbance, 
tLe  patient  goes  to  his  home  feeling'  perhaps  a  little  nen-ous  and 
shakon,  Init  not  suffering  tn  any  p'(>at  extent.  Hft  goes  to  bed  aod 
sleeps;  hi^  wiikctt  up  the  next  morning  feeling;  not  quite  BO  well  as 
usual,  but  coui^i'iitulating  hiiiiKelf,  perhaps,  on  having  ^ten  off  so 
easily.  Hk  resutnea  his  work  and  finds  that  he  can  do  it,  though 
with  nnt  qnite  so  nuich  ^ase  as  usiial  and  he  very  likely  suffers  from 
ftonie  pain  due  to  a  strain  or  bruise  that  he  has  reeeived.  In  a  few 
daya^idnio-st  always  u-il;hin  a  wfi-k^he  begins  bi  iiotirn  that  he  U 
more  nervous  than  usual,  that  little  things  irritate  him  whif^h  did 
uut  do  so  before,  that  liis  head  seems  somewhat  CDiifused,  aud  that 
the  effort  to  work  is  wearying.  His  sleep  is  disturbe*!,  and  h« 
vakem  up  in  the  morning  nnrefreshed  by  his  night's  repose.  He 
beromes  somewhat  despondent  over  his  c-ondition,  and  thoughta  of 
paralysiii  or  some  other  serious  ailiueut  annoy  him.  His  head 
aches,  the  pain  being  more  or  le-^s  conKtant  and  diffused,  and  lo- 
cated usually  over  the  forehewl  or  at  the  ba<*k  of  the  neck.  Ho 
has  unpleasant  sensations  in  the  hoatl,  suidi  aa  tliat  of  oonKtriction 
or  pressure  or  scalding  feelings.  His  ba<.-k  idso  is  continually  pain- 
ful, aitd  walking  increases  il.  His  nerrousiiess  becomes  more 
marked,  and  close  exaiuination  shows  a  little,  fine  tremor  in  th^ 
hands.  He  has  also  sometiinea  creeping  sensationa  over  the  body 
or  numb  feelings  in  the  extremities.  He  tirrs  very  easily.  He  i» 
emotional,  and  benomes  mure  desiiorident  as  thf!  days  go  on.  Some- 
times he  has  spota  before  bis  eyes,  noises  in  his  head,  or  ringing  in 
the  ears.  Heading  is  laborious  and  increases  his  headache;  so  also 
does  att,ention  to  work.  His  appetite  beeomes  rnpricious  and  his 
bowels  are  constipated.  He  suffers  somewhat  from  flatulency  and 
dyspepsia.  His  heart  palpitates  easily,  and  the  pulse  is  a  little  ac- 
celerated. Soinetimes  for  a  few  days  there  is  a  little  weakness  about 
the  bladder  or  irritability  of  tbat  viscus.  His  sexual  power  is  di- 
minished} his  circulation  sccins  rather  poorer  than  nsual.  Veiy 
slight  pxritenient  jirodurt-a  sweating  of  the  hands  (a  coldness  of  the 
extremities.      He  loses  a  little  flesh. 

These  symptoms  may  he  several  weeks  in  developing,  and  dur- 
ing thin  time  he  may  perhaps  consult  a  lawyer  about  his  ease.  If 
so,  the  anxieties  of  litigation  begin  to  add  to  and  intensify  hia 
troubles.  He  consults  a  physician,  and  the  physician  finds  the 
subjective  symptoms  that  I  have  mentioned.  Objectively,  when 
examined,  the  physician  will  discover  that  the  muscular  power  is 
somewhat  weakened,  that  there  is  a  certain  amoimt  of  the  fine 
trenu)r  perhajis  in  his  hands.  The  knee  jerks  and  elbow  jerks  are 
exaggerated ;  there  are  tender  points  along  the  spine  and  upon  the 
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heat].  In  making  htui  stand  with  his  eyes  closnl  there  is  a  certain 
ainuimt  of  nUtic  ataxia  diiuruvei'PLl.  The  pujiils  am  often  dilated 
aii<l  mobile,  und  exaniiDation  of  the  visiial  field  shows  Kometimes  a 
sliybt  coiitraclioii,  at  other  times  the"ahiftiuy  tyi»e''  already  de> 
Boribed.  In  many  eaaes  a  degree  of  peripheraJ  retinal  aniegtiiesia 
will  he  discovered.  The  pnlw  will  bo  found  accelerated,  and  pres- 
surt'  on  a  tender  jtoint  may  send  it  up  very  rapidly;  a  slight  exer* 
tiun  will  alttO  aiveleratH  it.  Ther«  will  be  stiraething  apparent  in 
the  physiognomy  of  tlie  case  which  shows  the  man  tu  be  in  a  ner- 
vous and  asthenic  condition.  Sometimes  the  pains  (pom  which  the 
patii'nt  suffers  in  thi'  bai-k  and  the  weariness  in  the  limbs  are  so 
great  that  he  remains  a  good  deal  of  the  time  in  bed.  In  all  cases 
he  will  assert  most  positively  that  ho  is  iiuable  to  work  or  to  take 
that  interest  in  his  affairs  that  hA  has  previously  done.  In  a  good 
many  cases  tliere  will  be  added  to  the  foregoing  picture  a  number  of 
gymptoms  dne  to  some  local  injury :  for  example,  the  arm  may  have 
been  wrenched  or  hruistsi,  and  the  result  nmy  be  a  certain  amount 
of  neuritis  ami  w>?aknes3  or  pain  in  that  member;  iu  other  coses  Lhs 
back  may  have  be^^u  so  severely  sprained  that  the  typical  symptoms 
of  spinal  irritation  ensue,  and  this  is  particularly  apt  to  be  the  case 
when  women  are  injure<l;  in  other  cases,  again,  the  legs  may  have 
been  hurt  to  such  an  extent  that  a  sciatica  or  some  other  form  of 
neuralgia  develops. 

The  foregoing  symptoms,  varying  in  amount  and  degree,  will 
last,  with  little  change,  for  a  very  long  period  of  time.  If  the  case 
goes  into  litigation,  tbtire  is  added  ttie  worriment  onTasioned  by  hav- 
ing to  go  through  the  disturbing  experiences  of  trial  by  jury.  In 
numj  caaes,  after  the  trial  has  been  settltnl  and  damages  awarded 
or  otherwise,  the  patient  begins  to  mend,  antl  in  a  certain  proportioii 
of  cases  he  gets  completely  well.     This  is  not  invariably  the  nde. 

Spinnt  Irritation  {('rrrfiro-Spinai  Irritation). — Spinal  irritation 
is  a  form  of  neurasthenia  in  which,  assnuated  with  the  general  n«y 
rastheuic  symptoms,  are  certain  special,  painful  symptoms,  related 
chiefly  to  the  sensory  nerves  of  the  spine.  These  cases  have  in  the 
past  been  described  imder  the  head  of  "  spinal  anamia"  and  "  hy- 
peremia." They  may  develop  in  traumatic  neurasthenia.  The  pa- 
tients are  msually  young  women,  between  the  ages  of  [sixteen  and 
tventy-tive.  The  trouble  is  sometimes  brought  oo  by  injuries  or 
by  a  physical  overstrain.  Sometimes  it  seems  to  be  associBt«d  witli 
a  natural  weakness  of  the  spinal  muscles  and  a  consequent  curva* 
ture.  Sometimes  it  follows  acute  infectious  diseaaea.  The  patient 
begins  by  complaining  of  pain  in  the  hack — usually  in  the  lower 
{lart — and  also  iu  tlie  back  of  the  neck.     Tbesu  pains  occur  on 
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Standing  or  w&Ikio^  or  anj  exertion,  aad  are  so  severe  that  the  pa- 
tients in  thf  rotirse  of  a  few  w«*k3  or  months  give  up  attemptiu{[  • 
to  valk  about.  They  get  relief  and  comfort  in  bed,  and  bo  tlie^  go 
tJiern  and  reuiain.  The  paina  ar«  of  a  heavy,  aching  character, 
increased  until  they  become  very  sharp  vrben  attempts  at  inoTemeofc  ^ 
of  Uke  trunk  are  made.  There  is  a  great  deal  of  tenderuess  to  pr««- ' 
sure  along  the  spinal  praceasea,  some  of  these  procesau  being  mnch 
more  sensitive  than  others.  The  most  sensitive  points  are  nsnally 
in  the  back  of  the  neck  and  the  upper  dorsal  vertebne,  and  down  la 
the  lumbar  region.  There  is  some  [»ain  also  upon  pressure  alongsida , 
of  tlie  spinal  processes.  Vaioful  points  often  vary,  and  eveo  in  a 
single  examination  the  patient  nay  complain,  and  complain  honestly, 
of  different  sensitive  vertebrte.  Pressure  on  these  points  docs  not 
often  bring  out  visceral  symptoms,  as  the  brothers  Oriflin  taught. 
The  patients  suffer  much  from  headaches.  The  arms  are  often 
weak,  M  that  attempting  to  sew  or  write  or  hold  a  book  causes  pain 
in  the  net^k  and  mhonldprs.  The  legs  are  also  weak  and  the  circu- 
lation is  poor.  There  is  sometimes  palpitation  of  the  heart  and 
]»-ecordial  distress.  A  certain  amount  of  dyspepsia  is  always  pres- 
ent, and  constipation  is  the  rule.  The  patients  often  have  attacks 
of  vomiting,  and  attempts  to  feed  them  i-equire  mxich  care.  Th« 
menstrual  functions  become  irregular.  The  patient  grows  weakar 
and  often  becomes  bedridden,  especially  if  little  attempt  b  made' 
to  overcome  the  sympioms  by  voluutar}*  effort  and  attention  to  uu* 
tritiou.  These  patients  generally  get  well  in  from  one  to  three  years, 
but  occasionally  they  sink  into  permanent  invalidism.  The  symp- 
toms are  quite  as  much  due  to  mental  sensitiveness  and  disordered 
oerebrniii  as  to  any  local  spinal  trouble,  and  the  tenu  cerebro-spinal 
irritation  is  a  more  correct  one. 

J'A*  .■titjrirtt/  \ewiintu,  or  ycttnutfhmia  irtt/i  /'tx«/  Jdm, — SoiiM- 
times  neurasthenia  is  associab^d  with  some  single  idea  that  become« 
fixed  in  the  mind,  and  worries  and  harasses  the  patient  through 
«vei7  moment  of  the  waking  hours.  This  idea  is  always  one  of  a 
depressiug  character,  and  usually  one  associated  with  either  remorse 
or  fright.  For  example,  one  patient  of  mine  had  for  one  or  two 
years  an  ordinary  ^pe  of  neurasthenia,  with  a  simple  nervousness, 
depression,  insomnia,  and  cerebral  parffiHthe«a.  After  she  had  been 
well  for  a  few  years  the  trouble  returnetl,  this  time  with  a  fixed  idea 
that  during  her  early  life  she  had  committed  a  very  wrong  act 
The  act  itself  waa  a  trivial  one,  connected  with  the  taking  of  a  dose 
of  medicine  to  bring  on  her  courses.  But  no  amnurt  of  assutanoe 
could  entirely  relieve  her  from  the  distress  caused  by  the  oa&tiuaal 
presence  of  this  remorseful  idea. 
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In  other  iiistaucee  a  patient  will  have  a  Deumslheoia  folluwiu^ 
floni«  severe  UoiiieBtio  calamity  or  some  shock  or  injury.  Associated 
with  the  general  neuraschenio  symptoms,  may  bv  an  iniensH  fear 
that  she  is  going  to  die  from  nomo  heart  trouble  and  the  patient  is 
continually  running  to  her  physician,  and  feeling  of  her  pulse,  under 
tho  apprehension  that  she  mny  drop  d*>ail.  This  condition  is  nut 
oue,  strictly  speaking,  of  hypuoihundriasis,  for  the  emotional  dis- 
turbance is  mucJt  stronger  and  more  dominaut  than  the  intellectual 
one.  Tha  patient  quite  appreciates  the  uureaiionableneAji  of  her 
foreboding,  and  in  her  mind  believes  the  assurances  of  her  physician 
tliat  her  heart  is  perfectly  souiul;  but  there  is,  despite  all  this,  a 
distress  which  destroys  her  peace  of  mind  and  makes  her  nervous, 
aleepleas,  and  in  every  way  neurasthenic.  Such  patients  do  not 
have  other  symptoms  of  a  melancholia,  although  these  types  of  neu- 
rasthenia are  sometimes  associateil  and  appear  to  1)6  almost  abor- 
tive furms  of  melancholia.  They,  hovrever,  do  not  lose  flesh  j  their 
apitetite  may  remain  good,  the  tongue  is  not  coat«-d,  they  have  no 
stiicidal  ideas,  nor  do  they  have  the  pereistent  insomnia  and  the 
agitation  of  true  melancholia.  Neurastlienics  with  morbid  fears  of 
places  (aRoraphobia,  clnuatxophobia),  of  dirt  (mysophobia),  etc., 
and  neurasthenics  with  ttie  dmiliting  mania,  are  not  true  eases  of 
neurasthenia,  but  the  subjects  of  a  psychosis. 

Anfjtojtiithic.  Srurntthfiiiii. — There  art<  some  cases  of  neuras- 
thenia in  which  the  vasomotor  symptoms  are  extremely  prominent. 
I  do  nut  refer  now  to  Basedow's  disease,  which  represents  perhapii 
in  a  typical  way  a  vasomotor  neurasthenia,  but  to  certain  casein  in 
vhich  the  innervation  of  the  blood-vesaels  seems  to  be  especially 
impaired.  I  have  given  histories  of  several  cases  of  this  type,  under 
the  head  of  "angiopathic  neurasthenia." 

The  ]>atient  has  the  general  symptoms  of  neurasthenia,  bat  in 
addition  hu  has  the  special  symptoms  which  consist  of  a  sense  of 
pul-^ation  or  beating^  which  involves  the  whole  body.  The  tension 
of  the  pulse  is  low,  the  rate  normal  or  slightly  accelerated.  He 
(loen  not  liave  jialpitatiuns  of  the  heart,  as  in  Basedow's  disease, 
and  there  is  no  particular  dysputea  on  exertion.  The  skin  usually 
shows  H  striking  degree  of  dermography,  and  there  is  an  epigastric 
pulsation,  a-i  well  as  pulsation  of  the  carotid. 

Nevr<i^h*inia  Gravis. — In  instances  which  are  fortnnately  very 
5jB9jWurasthenia  assumes  a  very  severe  and  serious  type  of  ex- 
ItHBti^Bkn).  The  ptitient-s  suflFcr  from  the  typical  symptoms  in  much 
the  ordinarj'  way,  but  the  degree  of  weakness  Is  very  much  exag* 
gerated.  Such  patients  have  not  only  heftdaches  and  disturbed 
sleep,  pains  in  the  back  and  pats&sthesias,  digestire  disturbances,  and 
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mental  depression,  but  they  speedily  emaciate  to  a  consHlerablp  ex- 
tent. Thuy  uke  tood  in  fiur  ainoiuiUi,  but  it  givos  tbeui  no  HLretii^lb. 
The  most  rart>f ill  upplicatious  uf  the  "  rest  cure "  secure  fur  them 
Only  temporary  benefit.  They  cannot  walk  far  v-ithoat  intensi.*  fa- 
ti^ic  and  exhuuittton,  with  itutisoquently  severe  headaches,  or  even 
attacks  of  vomiting  ami  <liarrha>a.  Despite  closest  examination,  no 
diatiticb  siipis  of  orijauic  disease  coii  be  discovered,  and  I  ha%'e  known 
such  patients  to  go  on  into  a  permanent  and  hopeless  invalidism 
which  has  lasteil  for  many  years.  In  the^e  ca»ed  there  is  not  a  hys- 
terical or  even  large  hypochondriacal  element.  No  amount  of  ■og-'J 
gestioit  or  '*  mind  cure"  has  much  effeec  ujion  them.  They  are  not, 
in  other  words,  hysterical,  b<*dridUen  wunieii,  but  ofU>u  men  who 
have  reached  or  passed  Uie  mi<l<)lR  ]>criod  of  life,  and  the  cundiUon 
is  one  suggesting  a  premature  senescence  of  the  nerrous  tissues. 

Fathngeni/  nnd  Pntholagy. — Viefciins  of  neiirasthetiia  are  peiaons 
who  in  all  cases  have  either  inherited  or  ai'qiiired  a  nervous  system 
with  li-titMued  power  of  resistuuee.  In  the  vast  majority  of  cases  I 
beliere  that  iithi^ritance  is  the  cause  of  tliin  weak  ner^'e  struottire. 
Btich  inheritance  may  be  ven.-  slight,  and,  if  the  patient  lives  witk, 
reasonable  care,  ho  has  good  health  and  hves  to  an  old  age.  Underl 
tlie  influence  of  severe  and  depressing  ageovies,  or  of  poisons  or 
infections,  however,  this  resisting  ]»ower  of  the  nerve  cells  is 
weakened.  The  person  then  is  ripe  for  an  attack  of  nervous  ei- 
haustjoh. 

It  s.  y-ra.%  probable  that  an  inherited  tuberculous  taint  in  a  meaa- 
nre  prepares  the  system  fur  nervous  prostration.     Among  aequiredj 
diseases  syphilis   audoubtedly  impairs  the  physical  strrngth  andj 
makes  the  person  predisposed  to  neurasthenia.     .So,  I  believe,  doert ' 
excessive  iridnlgonce  in  alcohol,  tea,  and  tobacco,  and  I  would  add 
an  extreme  inihilgence  in  the  carbohydrates,  such  an  irandiea,  aweet^ 
and  pastries,  of  all  kinds,  when  taken  continuously  in  excess  of 
normal  ratio. 

Dr.  C.  F.  Hodge  has  shown  that  when  the  nerve  eells  are  fa- 
tigued by  persistent  work  or  elortrii^al  stimulation,  the  micleua  (rf^ 
the  cells  decreases  in  size,  has  a  jagged,  irregular  outline,  loses  ittj 
oi>eii  and  reticulated  appearance,  and  takes  a  darker  stain — that 
the  cell  protoplaam  shrink.t  slightly  in  size  and  stains  more  feebly. 
It  is  a  fair  inference  that  human  beings  who  continually  and  for  a , 
long  time  fatigue  their  nervous  si,'stcm  Anally  get  their  cells  into 
a  like  state  and  so  disoi^nize  them  that  they  are  no  longer  repaired 
properly;  cell  bodies  and  nuclei  become  permanently  shrunken  and 
lose  their  normal  anatomical  structure.     This  view  explains  certain 
forms  of  nonrasthenia  that  come  on  gradually  as  the  result  of  per- 
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sistent  overwork  or  abueo  of  Uie  iier7ous  Bystem,  with  bad  feeding 
and  stimulntion. 

A  cou8i(Ieral>le  iiumlier  of  fases,  liowever,  including  most  of  the 
traiunatic  forms  of  ueurostbeuia,  Rome  on  auddealy  as  the  rctiult 
of  a  eingle  severe  shock.  Here  w«  must  invoke  aomt!  other  ageiic^i 
and  this  I  take  to  \n*  the  vasculai'  syst«m.  Under  the  influence 
of  intense  and  sudden  eiuotionu  oli  the  de{>t«a&iug  kind,  the  vaso- 
motor centre  amt  the  whole  vascular  meohaniam  go  through  a  kind 
of  convulsion,  and  this  convulsive  disturbance  is  a  thing  which  the 
vajtoitioUir  system  of  tluiae  preilisponed  to  neuniKthpnia  ia  unable  to 
withstand.  The  nei-ve  cells  connected  with  it  are  so  weakened  in 
tlieir  nutritive  and  fiuictional  puwer  that  the  blood  is  not  carried 
regularly  and  nonnally  U)  the  nerve  centres  in  the  way  to  which  siuJi 
centres  have  been  accustomed;  hence  the  nerve  cells  become  im- 
paired in  nutrition  and  fumitionating  power. 

.\iiotlier  factor  undoubtedly  exists  in  the  productioii  of  neuraa* 
tbenia,  and  tlmt  is  the  irritation  of  the  nen'e  centres  by  jjoisona 
generated  within  the  body.  Wo  know  that  in  certain  forme  of  di- 
gestive disorder  pr.i»ons  are  probably  absnrhod  into  the  blood,  and 
we  know  alao  that  in  gouty  and  litha^mic  states  the  uric  acid  and 
uthf-'r  products  uf  defective  taetalx>liKm  poiaon  tlm  Hyst«ni  and  in- 
duce many  of  the  symptoms  of  neurasthenia.  There  Is,  therefore, 
this  element  of  autotoxwmia  which  enters  measurably  into  the 
profluetion  of  neuraRth^nia.  The  snhjeDt,  however,  has  yet  to  bo 
worked  out  into  definite  shape.  When  a  persou  has  sufTered  from 
neurasthenia  for  a  couaiderablo  time,  there  are,  no  doubt,  cer- 
tain more  or  leiia  ]>ermanent  changes  in  the  body;  at  least  we  notft 
that  catarrhal  conditions  of  the  stoiiiarh  and  bowels  may  become 
permanent,  and  that  anairaia  may  he  present.  In  cases  occurring 
in  pentons  advanced  in  life,  arterial  changes  become  more  rapidly 
pronounced  than  in  healthy  persons.  In  fact,  a  prolonged  neiinis- 
tbenia,  with  the  accomiwnying  ux-rry  and  mental  depression,  no 
donbt  hastens  and  aocentuntea  deg«neratire  vascolar  changes.  Per- 
cum  has  suggpsi^'d  the  name  "terminal  neumathenia"  for  that 
condition  of  chronic  nei-YC  exhaustion  in  which  anatomical  changes 
have  becuiue  fixed. 

Itiuynoait. — Neurasthenia  is  to  be  differcntiate<l  from  the  fol- 
lowing conditions:  hysteria,  major  and  minor;  bypochondriasia ; 
melancholia;  the  beginning  stage  of  general  parciis;  simulation; 
the  reflex  effects  of  some  gross  iKulily  disease. 

Hysteria  major  is  distinguisheil  by  the  presence  of  tho  sliguiata 
of  that  condition  and  the  periodical  crises  which  occur.  In  the 
ordinary  or  minor  forma  of  hysteria  the  patient  does  not  suffer  from 
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any  of  the  classical  ^mptoms  of  neurastheiiia;  she  often  sleeps 
Trell,  has  tio  pf^rsisteot  headaches,  h&s  a  goo<1  appetite,  and  hu 
none  of  the  characteristlo  parauthesias  ami  upphalio  aensationa; 
like  is  lucutally  active  auil  alert,  aud  often  gay  and  cbeerful,  and 
ia  physically  strong.  The  neuiastlttuic,  on  the  oUier  hand,  is  g«i- 
erally  depressed  aud  serious  aud  greatly  concerned  in  regartl  to  her 
condition.  She  is  docile  and  quito  willing  to  do  everythmg  po»j*ible 
to  get  well.  She  has  no  severe  emotional  crises,  aud  none  of  the 
globus  or  the  clavus  pains.  Hysteria  minor  may  be  associatetl  virii 
seucastheniu,  and  in  women  tliii,  is  not  infrequently  the  case.  The 
French  have  for  Ihia  coinbination  the  ttrm  "  hystero-aeuraetbeiiia." 

In  hypochondiiaais  the  patient  suffera  from  a  purely  uienbd 
malady.     There  h  nlnuiHt  always  a  history  of  hereditary  taint,  and 
the  patient  himself  usually  shows  somatic  signs  of  degeneration. 
He  has  few  of  the  atigmata  of  neurustheuia,  aud  is  mainly  occupied 
Tfith  a  fixed  ideacAuceming  some  spctMal  bodily  ailment.     It  is  this 
isolation  of  mental  symptoms,  the  hereiUtarj-  taint,  and  this  Vf^ry 
marked  evidence  of  the  purely  psychic  disturhance  which  set  off 
hypochondria,  as  at  present  underaltjod,  from  a  neurastlienia.     Hy- 
pochondriacs, it  may  be  added,  ai'e  bodily  well  or  at  least  are  able 
to  Tiiidertake  physical   exertions,   which  neur asthenics  cannot   dot. 
Here,  again,   however.  It  must  bo  home  in  mind  that  a  persoul 
starting  with  neunisthenia  may  finally  end  up  with  a  fono  of  hypo- 
chondriasis; that  ia  to  say,  he  may  iw  piactically  cured  of  the  as- 
thenic symptoms,  but  his  minil  has  become  disturbed  by  liis  paiiifltl'i 
pxpei-ience,  and  he  settles  down  into  a  mild  grade  of  hypochon- 
driasis. 

The  early  atages  of  mild  forms  of  melancholia  simulate  neunifi- 
theuia.  This  ia  so  much  the  case  that  some  authors  have  describod 
neurasthenia  as  mi  abortive  form  o£  melaucbolia.  We  have  already 
referred  to  this  under  the  head  of  "nenrasthenia-with  fixed  ideas," 
and  we  there  pointed  on  1;  some  of  the  distinguishing  points  which 
enable  one  to  recognize  melancholia.  The  loss  of  fleah,  persistent 
loss  of  sleep,  rapid  pulse,  motor  restlessness,  aud  extreme  mental 
depression,  with  delusions  and  suicidal  ideas,  are  the  signs  which 
enable  one  with  vt^ry  little  difficulty  to  distinguish  melancholia. 
This  latter  disease,  lU^a,  ia  fnuiid  to  simulate  neurasthenia  mainly 
in  women  who  are  approaching  the  climacteric. 

In  the  early  sUiges  of  general  paresis  the  patients  stiffer  from 
neurasthenic  symj^tome.  They  find  that  they  are  no  longer  able  to 
work  as  they  did  before,  their  sleep  is  disturbed,  they  are  excited, 
furgetful,  and  nen'ons.  They  have  not  yet  developed  many  of  the 
physical  symptoms  jwrhapsj  hence  their  condition  suggests  and  is 
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ofteu  mistaken  for  a  simple  nervous  breakdown,  Tbe  contliiioa  ia 
janch  more  perfectlj  sunulatcil  ivhen  the  patient  has  been  taking  a 
good  deal  of  stimulation,  in  order  to  keep  himself  up  to  the  mark. 
A  earaful  examination,  however,  iiuun  reveals  the  true  nature  ul'  the 
troable.  Even  In  tbe  early  stages  of  paresis  some  evidence  of  fail- 
ure of  memory  and  of  tlie  power  to  write  ami  »pell  correctly,  witii 
expansivene&<i  of  i-lcas,  will  be  found.  Beaides  this,  a  physical  ex- 
amination will  show  extreme  tremor  of  the  hands,  tremor  of  the  face 
am)  t(m(,iie,  and  exaggerated  reflexes.  The  pupils  ulho  M-ill  often 
be  foiiiid  to  bt-  unequal.  It  is  true  that  facial  tremor,  tongue  treiuor, 
and  unequal  pupils  occur  in  neurasthenia,  but  they  are  rare  and 
not  so  marked. 

A  ]mtient  nmy  be  suffering  frt>m  a  ninubor  of  bodily  ailments, 
and  if  this  person  be  at  the  same  time  of  a  somewhat  nervotui  euu- 
stilutiou  tbe  condition  may  resemble  neurasthenia.  Those  jiei'soiig 
liaviug  ft  very  feeble  digestion,  irith  dilated  stomach  and  an  atonio 
eoudiliou  nf  the  alimentarj-  traft,  may  get  depressed,  frr-tful,  and 
sleepless ;  so  n  person  suffering  from  some  chronie  uterine  or  ovaiian 
OP  bladder  trouble  may  jiresent  many  sj-mptimis  of  nrrrouB  irrita- 
tion. It  must  depend  largely  upon  tbe  good  sense  of  the  physician 
to  measure  tbe  iiii])ui-tauc«  uf  the  lotral  troubles  as  compared  with 
tho^  of  the  general  symptoms.  I  believe  that  the  fully  doveloped 
tfpQ  of  neurasthenia  is  rarely  brought  out  by  looul  disease  alone. 
Still,  I  have  seen  cases  with  ufurasthenic  symptoms  cured  for  a 
time  by  washing  out  the  stomarh,  and  enormous  relief  to  the  ner- 
vous irritation  to  result  from  treatiug  the  condition  of  the  blood  or 
relieving  the  uterine  disturbances. 

Courtfi  ami  /*7vi/?rioj(w.— There  is  surh  a  thing  as  arute  neuraa- 
theuia.  This  follows  prolonged  debauches  and  long  periotls  of  ex- 
cessive mental  strain,  with  loss  of  sleep.  Such  patients  'iiay  pre- 
sent all  the  signs  uf  neurasthejiia,  and  get  perfectly  well  in  two  or 
three  weeks.  Xenrasthenia,  however,  is  essentially  a  rhronie  dis- 
ease, and  when  speaking  of  it  wo  refer  to  thin  t^'jie  of  the  disorder. 
It  is  a  disease  which  comes  on  as  a  rule  gradually,  developing, 
however,  in  the  course  of  a  few  months.  It  may,  however,  come  on 
suddenly  after  .shocks  and  accidents,  and  it  may  develop  or  follow 
rapidly  after  an  acute  infectious  fpver.  It  always  reaches  ita  height 
in  a  comparatively  short  time,  and  runs  a  course  lasting  from  one  or 
two  to  seven  or  eight  years.  This  course  is  a  varying  one,  and  this 
variation  is  particularly  noticeable  when  the  patient  begins  to  gel 
well.  The  patient  eontinnea  to  improve  for  a  time  and  then  sud- 
denly falls  back,  then  goes  forward  again,  and  thus  convalescence 
progresses.     Complete  restoratitm  to  health  is  jiossible  and   fre- 
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quent,  but  th»  patient  always  has  to  take  more  cara  of  bimself 
Uiau  before.  As  a  result  of  an  attack  of  n^uraftthenia,  iu«u  and 
wduieii  who  have  sutfered  from  it  are  apt  thereafter  to  lead  very 
saint-like  and  hml-c^c  lives,  and  heuce  tlicy  as  a  rule  live  long.  It 
used  to  be  &n'vi  'oy  Dr.  ll«ard  tliat  neurasthenics  would  have  a  long 
aud  happy  old  age.  They  pass  through  the  valley  of  the  siiadov 
of  deat^  but  tb«  experience  may  be  a  profitable,  if  not  a  pleaaaot 
one. 

Treatment. — Naturally,  the  measure  of  leading  iruportanpe  intho 
treatment  of  ueurn^llieuia  is  resl.,  tuid  the  problem  of  hnw  thia  c«a 
be  obtaiued  is  the  hr&t  one  to  L-ouXrout  the  physician. 

In  tlie  severe  types  of  hysteroMieurastlieuia,  especially  vhea  it 
occurs  in  young  women,  the  appHoation  of  the  "  rest  eiire,"  whieh 
has  bei^n  so  iiigeuiDiLsly  i>];tb(iral-e(i  and  iwrfit-ttHl  by  Dr.  Weir 
Mitchell,  is  undoubtedly  the  best  treatment.  I  do  not  find,  how- 
ever, that  iiieu  submit  tlieuiselvos  r«adlly  to  this  meafttire,  aud  it 
sef^ms  to  me  tu  aiuwer  bettt  for  thuse  neuraiitltenio  women  who  suffer 
also  f  rimi  aotiie  hysteria  and  who  are  reasonably  "  suggestible"  pa- 
tients. A  modified  rest  cure  can  often  be  secured  by  making  iha 
patient  stay  in  bed  until  aft\>r  midday  hiuch  or  lie  down  for  an  hour 
after  ifach  twii\,  and  gu  t4:i  be<I  early  in  the  evening'-  Kusiuess  men 
will  ofteu  cut  their  business  hours  down  one-half  if  they  are  allowed 
still  to  continue  some  work.  I  do  not  believe,  however,  that  the 
physirian  should  often  use  half-way  measures,  ami  it  is  best  to  im- 
press at  oiit^e  upon  the  patieuls  the  fact  tliat  nothing  is  of  so  mueh 
importame  to  them  as  to  get  well,  aud  to  get  so  tliat  they  can  Cake 
their  plare  at  their  work  again.  Chan^  of  seene  is  usually  very 
beneficial  to  neurasthenic!*,  but  tmvelling  is  injurious  to  them. 
They  Khould  1)0  sent  to  some  speeial  place  and  be  made  to  stif 
tliere.  ,  A  tour  along  the  Mediterranean  coast  or  a  trip  to  Europe 
often  brings  them  back  worse  than  when  Uiey  went.  Much  Um 
same  can  be  said  of  trips  to  \-arious  places  in  the  South  or  West. 
Some  of  the  sanitaria  iu  (rernmny,  some  of  the  jilaees  in  tliu  Riviera, 
Egypt  and  Bermuda,  Nantucket,  parts  of  North  ami  South  Carolina 
and  Ariroiia,  furnish  goi«l  resorts  for  neurastlieuies.  They  generally 
do  better  iu  the  mountains,  if  the  altibnle  i^  not  too  high,  than  they 
do  by  the  seashore.  Dry,  windy,  sunny  climates  like  tlioae  of  the 
Colorado  plateau  and  parts  of  California  and  the  Northwestern 
States  are  too  stimulating  for  most  cases. 

Much  good  may  be  obtained  at  the  numerous  eauitaria  whkh 
esist  in  this  country.  Many  of  these  are  well  conducted  and  well 
supplied  with  all  the  modern  apjiliances  for  tri^atment.  It  is,  how- 
ever, always  a  serious  tiling  to  send  a  neurastheuio  to  a  sanitarium, 
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for  the  reason  that  if  he  stays  thei-e  too  long  he  becomes  ooQtauni- 
uat«(l  with  the  atmosphere  of  iaralidism  about  these  places  and  de- 
ve1oi)4i  liypochoudriacal  ideait  aa  U>  liis  diet,  his  liver,  his  stomach, 
his  sleeplessness,  lunl  Ins  vjirious  seu&ury  ilisturbances.  In  Bending 
a  jntieut  to  a  Kaoitariuui,  it  is  a  wise  plan  to  toll  him  nut  to  stay, 
under  nuy  cousldeiatioit,  longer  than  six  weeks;  usually  four  is  bet- 
let.  In  tlie  sumtner  time  great  b^uellt  cau  be  secured  by  camping 
out  in  the  woods  and  living  a  jnirely  outduur  life,  away  from  all  the 
coaventionalities  and  restmiiits  of  civilization. 

Tlie  diet  of  nearaKthenics,  uccordiug  to  the  views  of  most  Amer- 
ican phy»ioiauB,  should  be  ohietiy  a  niti-t^-uuus  one,  aud  my  direc- 
tions ai-e  tliat  the  patient  can  eat  ]iieat«,  Hsb,  eggs,  gr«en  v«getAbles, 
and  fruits.  Milk  can  almost  always  be  taken,  at  leaat  for  a  short 
time.  There  is  a  C4-rta.in  i-Ihkh  of  tit.lia!iui<:  jiaLietiLt  who  do  best 
upon  milkf  vegetables,  and  fruit,  with  practirally  nu  meat;  tliese, 
however,  are  iu  the  miuurity.  In  general,  tea  and  coffee,  alcohol 
and  tobacco,  are  to  be  entirely  prohibited,  but  this  is  not  an  abso- 
hite  rule.  In  some  eases  coffee  is  betiefieial,  in  some  tea  does  no 
harm,  and  in  others  a  small  amount  of  whiskey  or  dry  wine  and  a 
cigar  art- also  liiirmleRs.  The  ijliysit^iaii  has  to  determine  this  by 
the  ivacUons  aud  habits  of  the  patient.  Neurasthenics  usually 
drink  too  liule  water  and  it  is  wise  to  prescribe  a  certain  luuouiit 
for  them.  Four  or  five  gla»»es  of  water,  which  may  be  either  plain 
or  alkalinizcd,  are  to  be  taken  daily.  I  find  no  special  advantage 
in  the  various  much  advertised  lilliiu  aud  spring  waters.  In  dys- 
peptic patienta  tlie  meats  should  be  small  in  amount  aud  taken  at 
frequent  intervals^  three  light  regular  meals  a  day  and  a  little  food 
in  l)etwecn  form  a  regimen  which  usually  answers  well. 

Hydr«thera]iy,  electricity,  and  massage  are  all  nieajtures  which 
prove  of  service  to  the  neurastlienii;.  Of  these,  hydrotherapy  ia 
the  mucit  useful,  though  its  v^ue  can  be  overestimated.  The  ordi- 
nary presctiptlons  conitist  in  the  ro)d  sponge  bath  every  morning, 
and,  if  it  is  practicable,  the  use  of  a  Chuix-ot  or  a  Scottish  douche 
every  other  day.  For  women  wet  jKirlts  with  massage  are  tHunitimea 
helpful,  particularly  in  cases  in  which  there  are  a  great  deal  of  ner- 
vousness aiid  motor  irritation.  At  night  a  lukewarm  bath,  at  a 
temperature  of  OA",  fur  ten  minute^,  sometimes  relieves  the  panes- 
theeia  and  sleepleasness. 

Massage  seems  to  me  of  not  very  much  use  in  men,  but  it  is 
often  grateful  and  helpful  to  women,  and  when  a  great  deal  of  rest 
is  to  be  enforced  it  is  essential  to  employ  it  for  both  sexes. 

Physical  exercise  is  an  agentof  enormous  value  in  neurasthenia, 
and  the  advent  of  the  bicycle  has  done  a  vast  deal  of  good  in  rclicv- 
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Etiology. — It  is  most  ooiiinion  between  the  a^va  oi  fourteen  aoil 
eighleen,  but  ni»y  begin  earlier.  Kven  infiints  niul  very  yoiiiiK 
chiltli-eii  aoinetimea  mnsturLiaU',  iiaually  iw  the  re«nlt  of  some  li>c'ul 
irritatiua  which  leaiiK  tlietii  tu  rub  the  ^euitals.  A  Light  prepuce, 
eczema,  or  worms  may  lead  to  the  habit,  but  ii  is  ttsually  taugtii  by 
a  fompaDiou,  Thi*  praetice  Bometiines  attacks  iwhuuls  abiiust  liku 
au  eimieiiiic,  for  in  every  institution  a  certain  jwr  cent  of  tlie  boys 
are  fiexuallj  precocioux  or  vieioutt,  while  the  others  are  ignorant 
and  innocent  of  the  e%'i]3  of  the  practioe.  Masturlmtion  is  rela- 
tively i-aro  after  twenty,  but  is  practised  by  Home  throughout  life 
even  up  to  old  age. 

Rfttiifu. — Masturbation  as  ordinarily  practised  lea<l9  after  a 
time  to  a  feeling  of  malaise,  montal  depression,  disinclination  to 
work,  Htiuly,  or  to  enjoy  one's  self  as  U-furc.  The  ap|K<tile  is  a 
little  impaired,  the  extremities  easily  get  cold  and  jHirspire  readily. 
Peculiar  numb  feelings  arc  felt  iu  the  hands  and  feel.  There  are 
au  unnaturiil  Dervoiisneiis  and  irritability,  and  the  {Kiwer  of  cont^n- 
trating  the  mind  is  a  little  weakened.  The  [mtietits  often  have  di- 
lated pupils  and  hypeneetbetic  skin.  After  a  time  nocturnal  emis- 
sions ooi-nr.  The  organs  become  irritable  and  slight  oxoitenient 
causes  erections.  These  symptouu  may  be  sli>{htly  marked  and 
pass  away  in  a  day  or  twoy  or  until  another  indulgence  occurs. 

Maitturhation  is  aoroetimeji  done  to  an  extraordinary  extent,  even 
daily  ot  twice  daily  for  a  ronstdernhlt;  time.  After  a  while  the 
young  man  begins  to  find  that  he  is  not  well  and  realizes  that  this 
habit  is  hurting  him.  Then  if  be  be  sensible  and  of  healthy  con- 
stitution he  sto]>a.  Others  are  frightened  out  of  it  by  friends  or  by 
reading  the  tt^rrorizing  stories  printed  in  quack  advertisements  and 
rirttulars.  Scnnetinies  the  fri)jht  thus  caused  leads  the  unhappy 
yonth  into  a  condition  of  hypochondriasis,  which  is  belj)ed  ou  by 
the  occurrence  of  nocturnal  pollutions  and  the  nervous  debility  re- 
sulting fmm  his  piWt  indiscretions.  In  other  ea-ses  in  which  there 
is  a  decided  nenmtiu  history,  a  genuine  neurasthenia  of  a  HOxiiol 
type  develops  and  annoys  the  patient  for  years. 

Masturbation  rarely  leads  to  insanity  aud  is  oftener  a  symptom 
than  A  cause  of  sueh  disorder.  It  in  oi-t-asionally  Oio  cause  of  epi- 
lepsy. A\1ien  this  is  the  i-ase  the  cun\*ulsive  attacks  are  likely  to 
put  on  a  hysteroid  phase  and  ara  aecompanie<l  by  peculiar  co-ordi* 
natetl  convulsions  and  emotioiuU  disturbance.  MasturlutUun  is  tlie 
common  cause  of  hystcru-epitein^y  in  women. 

Dia^Hotti*. — Many  victims  of  the  masturbation  habit  who  have 
come  to  re<!injnize  its  evils  .ind  trie<l  to  stop  it  develop  a  hypochon- 
driacal condition,  and  feel  sure  that  tliere  is  something  in  their  faces 
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wlitcli  revfrnls  to  the  world  their  trouble.  This  ia  not  the  cue.  But 
there  is  a  certain  ]ihfsi(>guoiQy  which  in  a  lueamire  I'^haracterizes  the 
ma-Htiirluitor  to  such  an  exteut  that  ao  experitrDoed  observer  can  de* 
tect  it  The  jiale,  pasty  couiijiexion,  moisf,  furtive  eye,  dilattxi  pu- 
pil, Uatlfds,  n'ittl^s.H,  iiud  ^|f|irfsiwnl  manner,  tJie  wet^  flabby  palms, 
and  bypeni'sthi-tiL-  skin,  all  help  to  tell  the  story.  Locally  the  penis 
is  urten  reddened  and  more  ur  less  tiir^nd,  the  BCrotuin  relaxed,  aud 
a  varicoiH>l6  mjiy  he  preseut.  Examination  of  the  urine  may  reveal 
spermatozoa.  The  uriue  also  't»  almost  always  of  rather  low  specific 
gravity,  and  contains  a  great  exc-«M  of  phuAphates,  both  earthy  and 
alkaline. 

Trfutment. — The  ]Mitient  must  be  told  plainly  the  neccesitj  of 
stopping  the  practice.  He  must  he  impressed,  but  nut  terrorized. 
He  should  be  kfpt  out  of  doors  at  vigorous  physical  exercise,  for 
sedt^ntary  and  soliiar}-  work  is  always  bad  for  such  cases.  He 
should  be  made  to  take  ctdd- water  baths  and  should  sleep  on  a  hard 
bed  with  light  covering.  Hi'  hud  better  sleep  with  some  one  whose 
preseuceniay  e\ereise  a  contixjlling  influence.  He  should  not  eat 
heartily  at  night,  never  ]u.st  l«'fore  going  to  bed,  and  what  is  still 
more  important,  hf  should  not  drink  before  going  to  bed.  Some- 
times it  is  well  to  have  him  wakened  at  an  early  hour  in  the  morn- 
ing, vfhen  he  shimld  emjity  his  bladder;  for  emissions  occur  often 
early  in  lite  moniiug  and  are  promoted  by  the  irritation  of  a  full 
bladder. 

Locally  cold-steel  sounds  may- b(t  introduoed  and  allowed  to  M- 
main  for  ten  mitiules  thne  tir  more  times  a  week,  or  the  jiHyt'hophor 
or  U I tziuaun' s short  eathetfr  may  be  used.  In  bad  rases  with  a  great 
deal  of  prostatic  irrit»tiou,  ItM-al  spplic-Htiotis  of  nitrate  of  silver  are 
needed.  Internally  a  mixture  of  ti»<-t.  opii,  tinot.  e^mph.,  and  tiucl. 
lupulin  may  be  given  at  night,  the  ingredients  being  somewhat  Ta- 
iled iu  amount  to  suit  the  case.  Itromtdes,  chlonU,  atropine,  audsalix 
nigra  are  also  drugs  which  are  often  useful.  The  mectianical  m«ua- 
ures  which  have  l>een  de\-ised  ffir  jireventing  erections,  such  as  rings 
with  sharp  teeth,  Hr«  rarely  needed  and  rarely  useful.  They  may 
even  do  harm  1^  directing  the  mind  to  tlie  affectnd  function. 

I  do  not  believe  it  right  fur  the  physician  to  prescribe  fomica- 
tiou.  It  is  not  safe  nor  curative,  apart  fri-im  the  moral  aspect  of  ths 
matter.  It  has  always  struck  me  also  as  pretty  small  business  for 
a  man  purposely  to  select  a  wife  to  relieve  him  of  the  results  of  t 
weak  will  and  vicious  sensual  indulgence.  If  marriage  comes  in 
the  natural  course  of  events,  as  it  often  does,  ao  much  the  better. 
Hut  to  select  a  wife  as  a  reme<1ial  agent  for  mastiu'bation  is  unjust 
to  the  woman  and  a  confession  of  moral  and  mental  leebleness. 
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Han  is  distiii(|:ui8hed  from  the  brute  by  his  self-control.  Let  him 
lit-ar  this  fact  in  mind  and  raise  himself  above  tho  animals  b^'  a  de* 
tennined  effort  of  the  will.  Pure  thoughts  and  ch&ste  as8ociBtiofi% 
Tigorous  ph^sioal  exercise,  and  a  resolute  effort  to  act  a  rannly  pact 
will  always  ba  sufxessful. 


Tkaumatio  Nrkvouh  AvrKOTioNH  (Thavmatio  NmjBasEs 
rsvuuosBa,  SrixAL  CoirotJsaiON). 


Jim 


The  present  tendency  of  neurology  is  to  deny  the  existence  of 
any  special  nervous  aSectinn  produced  by  trauma  or  abock.  There 
may  follow  from  these  vauavs:  , 

1.  Surgical  injnriea. 

2.  Neurflstheuic  states. 

3.  Hysteric:)!  statcH. 

4.  Hemorrhagic,  inflammatory,  and  degenerative  disensos. 

5.  Cumbiuatiuns  af  the  foregoing. 

These  troubles  may  follow  not  only  railway  but  other  injuries, 
but  are  especially  liable  to  follow  those  associated  with  intense 
fright. 

2.  Traumatic  ueurastbenia,  or"lrauniaUu  neuroKis,"  "railway 
spine,"  does  not  differ  from  forms  cfn<<ui-Hsthenia  produced  by  other 
cause-8,  except  that  with  it  there  may  be  certain  sprains  and  surgtc&l 
troubles.  Its  special  symptoms  are  described  under  the  head  of 
neurasthenia, 

3.  Traumatic  hysteria  is  a  care  affection  in  this  country.  It 
does  uot  differ  from  hysteria  produced  by  other  causes,  except  for 
its  sudden  onset  and  oci'ft.iioiial  surgical  complications.  It  is  usu- 
ally a  hysteria  major  and  has  the  characteristic  stigmata  of  that 
type.  In  this  city  eleL'trieal  injuries  and  frighta  hare  produced 
some  classical  cases  of  hysteria  major. 

4.  There  is  corisidetable  evidence  that  in  some  rare  cases  tiau* 
matism  may  produce  minute  multiple  hemorrhages  throughout  the 
nervous  centrps.  In  surh  cukcs  there  are  usually  neurtisthenio  or 
hysterical  symptoms  and  in  addition  symptoms  of  organic  disease. 

In  the  majority  of  cases  the  symptom  complex  is  sometbing  like 
this  (Kiiapp):  "The  patient  has  headache  and  vertigo;  he  is  dc 
pressed,  iritable,  and  hypochondriacal,  with  a  diminished  power  of 
application;  he  may  have  some  visual  disturbance;  he  often  has  a 
contracted  field  of  vision  and  Ofcasionally  optic  atrophy;  there  Is 
some  tremor  and  perhaps  inco-ordination;  he  has  anesthesia,  nsu* 
ally  not  limited  to  one-half  of  the  Ixxly,  and  with  it  numbness  and 
prickling;  his  movements  are  slow  and  weak;  his  tendon  reflexes 
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are  exoggctatedj  Uiere  is  often  souifl  lack  of  coutrol  over  bis  blad* 
der;  aiid  he  uiay  have  pain  snd  HtifTness  in  tlie  back  from  miucular 
strain."  The  symptoms  eveiitiially  resemble  a  disseminated  sole* 
rosis. 

Massive  liemorrliHt^s  and  serious  iiiirhatiical  injury  of  the  ner- 
vous centres  may  be  also  produced  by  iojury. 

Filially,  it  is  a  u'«?ll-knowu  fart  thai  traumatisms  may  excite  in 
tlifi  pre*liBposcd  locomotor  ataxia,  inebriety,  insanity,  or  may  lead 
to  the  development  of  a  cerebral  tumor. 

It  18  the  mental  impression,  the  shock,  much  mora  than  th« 
plqrKOal  injury,  which  pruducea  the  funrtional  npurosis  or  pay 
oboBis. 

'The  symptoms  may  appear  soon  after  the  accident,  or  after  a 
]H>rioil  of  rolutive  health  hiHting  Bome  weeks  the  neurosis  gradually 
develops. 

Tlie  most  important  prarlical  point  iu  counectioi)  with  the  sub- 
jeot  is  tlie  diagnosis  and  the  climiuation  of  maliugering.  This  is 
additioiiHlly  [liltiiMilC  far  tlm  reason  that  tho  huiKta  aiid  anxietiefl  de- 
pending upon  litigation  tend  tu  enuse  introspection,  «xaggei%tioo  of 
symptoms,  and  uuiuu&eious  biHs  eveu  in  the  most  honest.  The  Q[uif 
ion  among  American  neurologists  tends  to  favor  the  ficriotiancss  <4 
traumatic  neuroses.  UTiile  malingering  is  not  rare,  yet  if  the  patient 
has  really  a  ttauniatin  neurasthenia  »r  hysteria  the  disease  may  not 
be  a  trifling  one.  Careful  research,  however,  often  tends  to  eUdt 
the  fact  that  pi-cvioiis  tu  tlie  injury  the  {Kktieut  was  au  olcc^olii^ 
^philitic,  or  neurotic,  and  perhaps  had  already  the  beginnings  of 
bis  alleged  trnnniatic  disorder,  Iu  no  part  of  clinical  medicine  is  a 
careful  and  searching  examination  and  weighing  of  symptoms  more 
urgently  cJilU-d  for.  The  niethoiis  of  carrying  out  surh  examina- 
tions ai-e  given  elsewhei-e.  Special  methods  for  tvstiug  anaesthesia 
are  aometimes  needed.  The  two  sides  of  the  Ujdy  should  be  t«st«d 
simnltoneousty  with  concealed  needteis,  beginning  on  the  trunk,  or 
the  faratlic  current  with  a  double-pointed  electrode  may  be  used. 
There  are  few  patients  wlio  can  suecehsfully  ileiwive  in  an  examina- 
tion covering  all  the  special  senses. 

The  treatment  of  the  neuroses  calls  for  no  special  notice. 


EXOPUTUALUIC   GoiTHK  (&A8ED0v's   DiSEASK,  CinAVKs'    DisEjUB). 

Exophthalmic  goitre  is  a  chronic  asthenic  ueuroais  characterized 
by  rapid  heart  beat,  enlargement  of  the  thyroid  gland,  protriuioo 
of  the  eyeballs,  and  various  neurasthenic  and  vawmotor  symptmas. 

Mtiotogy. — The  disease  occurs  muck  oftraier  in  vomen  than  men 
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(four  to  one).  lb  n  a  fliaease  of  oorl}*  adult  life,  occurring  chiefly 
bt?tween  fifteen  ami  tliirty-fite,  very  rarely  in  childhood,  and  uever 
after  &fiy.*  It  is  appai-ently  more  commoLi  in  the  Anglo-Saxoa 
rare,  hut  is  not  very  frequent  iu  America,  at  least  iu  tlie  Eastern 
States.  I  am  infonned  t]iat  it  is  rather  common  hi  the  Northern 
Central  Sfcatea.  There  ia  very  rai-ely  any  direct  inheritance  of  the 
dijtffase,  but  the  family  ia  often  a  in'iiropathir  oiii-.  Asa  nilc,  the 
patient  is  of  a  uem-otii;  temperament.  Ana>mia  and  debilitating 
diseases  promote  its  develupmcut.  Uoitr«  and  h^-iu-t  disease  do  not 
seem  to  predtRpotte  to  it.  The  most  fre«{iient  exciting  eauseit  are 
powerful  depressing  emotions  and  severe  physiral  exertion.  Rarer 
causes  aro  injuries  and  infectious  diseases,  such  as  measles,  scarlet 
fever,  and  ptifumunia. 

Ri/iMptnniK.  —  The  diAeasp  iisnalty  begins  gradually  and  the  first 
symptom  is  in  most  cases  rapid  heart  beat  and  palpitations,  accom- 
paninl  with  Botne  nervousness  and  trenmr.  The  next  symptom  ia 
enlargement  of  the  thyroid  gland,  and  at  alxmt  the  same  time  the 
eyeballs  begin  to  protrude.  This  order  of  development  does  not 
always  take  place,  and  occasionally  oue  of  the  three  principal  Kj-mji- 
toms  is  not  present.  The  di»e»fle  is  Uiiually  one  or  two  years  in  de- 
veloping, the  heart  symptoms  being  those  whirh  rontinue  by  them- 
selves longest.  With  Ihc  Hymptoms  mentioned  there  occur  many 
minor  troubles  whit-b  aru  more  or  less  charai-teristic.  The  jMitient 
is  nsually  verj*  nervous  and  irritable;  a  distressing  insomnia  mny 
he  present.  There  is  almost  uniformly  a  fine  twmor  {eipht  to  nine 
per  secondj  of  tlie  hands,  tcKs  markeiL  in  Uie  lower  limbs  and  not 
present  iu  the  face  or  tongue.  The  reflexes  are  exaggerrated. 
There  is  a  tendency  at  times  iu  walkiug  for  th*?  knees  suddenly  to 
give  way.  The  pntient  rarely  has  neuralgias,  hut  dops  have  burn- 
ing or  feverish  sensations  and  headarhes.  Th**  skin  is  rather  red- 
deneil  and  the  patient  Kweats  profusely.  Pigmeutaliou  and  vitiligo 
are  sometimes  seen,  and  uniraria  may  develop.  The  electrical  re- 
sistance of  the  IkhIv  is  much  diminished,  lieing  8^)0  to  1,500  ohms 
instAod  of  2,<M>0  to  .t,000.  There  is  sometimes  a  dcrwographio  skin, 
as  in  other  npurasihenio  states.  The  respirator}*  function  is  weak- 
ened and  chc!>t  expansion  often  falls  below  one  inch  (Ftske-IlrysonV 
Attacks  of  a  persisteut  watery  diarrbcea  occur.  Ana-roiii  is  usually 
present.  There  is  occasionally  polyuria,  more  rarely  glyeosurin. 
The  menses  are  irregular  and  amenorrhea  often  exists.  A  slight 
rise  in  temperature  may  oiyur. 

*  Among  33  (^aBeH  at  llii^  New  York  Poet-Oraduale  Clinic  (Fbke-Brjaoa) 
them  wprcBmAlMi,  S.'Sfi'inaieS.  Aj^:  thirteen  to  Iwi^Dty.  S;  tTrrntjr-ose  tu 
thtny,  8 ;  Uiiity-onc  to  fortf ,  B ;  fortj-ono  to  tlf tr.  5 ;  flfty-ODO  to  sixty,  I. 
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The  major  symj/toms  of  the  disease  are: 

Tachycardia  and  pulsating  arteries. 

Goitre. 

Exophthalmus. 

Tremor. 
The  minor  symptoms  are : 

Nervousness. 

Sweating. 

Insomnia. 

Lessened  electrical  resistance. 

Subjective  sensations  of  heat. 

Diarrhcea. 

Polyuria. 
Symjttotus  in  Detail. — Tachycardia  is  the  most  constant  single 
symptom.     The  pulse  beats  from  100  to  120  per  minute  usually, 
but  may  rise  to  160  or  even  200.     Its  rhythm  is  usually  steady  ^ 
but  palpitations  occur  easily,  even  without  exciting  cause.      The 
patient  may  wake  up  at  night  with  distressing  attacks,  something 
like  those  of  angina  pectoris,  but  the  intense  pain  and  sense  of  im- 
pending death  arc  usually  absent.     The  heart  is  dilated  and  a  sys- 
tolic murmur  is  often  beard  at  the  base  propagated  along  the  ar- 
teries.    Real  organic  disease,  however,  is  rare.     The  arteries  are 
dilated  and  soft.     They  pulsate  strongly,  particularly  the  carotids. 
A  thrill  is  sometimes  felt  over  the  heai-t  and  always  over  the  goitre. 
The  arterial  tension  is  normal  or  low. 

The  thyroid  gland  is  usually  enlarged  aymmetrically ;  later  in 
the  disease  the  istlunus  is  affected  and  the  three  lobes  of  the  gland 
stand  out  prominently  (Fig.  224).  If  only  part  of  the  gland  is  in- 
volved it  is  oftenest  the  riyht  lobe,  A  thrill  is  felt  over  it  and  a 
systolic  murmur  can  be  lieard. 

The  bulging  o?  the  eyes  or  exophtlialmus  is  usually  bilateral  and 
even.  If  one  eye  is  alone  or  more  atfeeted  it  is  the  right.  The  ex- 
ophthalmus varies  much  in  degree.  It  is  not  usually  very  great,  but 
may  be  so  excessive  as  to  prevent  closing  uf  the  lids  and  to  expose 
the  insertions  of  the  recti.  The  eyebiiU  may  be  slightly  enlarged 
(one-tenth).  Thts  pupils  are  normal  and  vision  is  not  impaired, 
though  myopia  occasionally  occurs.  The  fundus  and  visual  field 
are  normal,  I'aralysis  of  some  of  the  eye  muscles  is  a  rare  com- 
plication. Weakness  of  the  internal  recti  and  exophoria  are  fre- 
quent. The  lids  sliow  cei-tain  peculiarities.  One  of  these,  known 
as  Volt  < i i-(ii'/'-' s  si/m/itom,  consists  in  the  inability  of  the  lid  to 
follow  tlie  downward  movemei.t  of  the  eyeball.  When  the  patient 
is  told  to  follow  the  movement  of  the  finger  vertically  downward 


tlie  ejebull  niuves  steadily,  but  tlie  lid  cabches,  as  it  weie,  and  tn' 
fuses  to  follow  or  does  so  iu  a  jecky  manner.  Another  symptom, 
known  as  ^eitwny's  si/mi^om,  ig  a  considerable  rttiaclion  of  tlie 
lids,  especially  tho  upper  one.  lioth  this  and  Von  Graftfe's  symp- 
tom ai-e  due  lo  a  conimon  tendency  of  the  lids  to  retract — due  per- 
haps to  overactiou  of  the  muscle  ot  MUllei-.  A  ttemoi'  of  thu  lids 
aumetimes  occurs. 

Course. — The  diaeaao  progresses  slowly.  After  a  year  or  two 
it  often  becomes  stationary  for  a  long  time.  Caaee  of  gradual  spon- 
taneous recovery  occur.  -  The  natural  duration  of  most  reeovernble 
cases  is  two  or  four  yeitrs.     Iu  ihoee  whioli  do  not  recover  the  die* 


rio.  tM.— Exonrm>ui>p  Qoitkk  vith  aidd  wirnoti  T.\wwtnxtMV». 


ease  lasta  five,  tea,  ui-  mure  years.  EveutunUy  Uie  patient  eiiiact- 
ateis,  iiw  heart  befunies  weaker,  albuminuria  Hud  dropsy  apjfear, 
diarrha?a  sets  in,  and  th<*  patient  dies  of  exhaustion  or  ia  earried  off 
by  phthisis  or  some  intercHirent  disease.  Otlier  cases,  havinj^'  im- 
proved up  tu  a  oertaiu  point,  remaiti  in  this  i^tate  for  years. 

Complicatioa*. — >[ental  derangement  oc^-asioually  occurs  in  the 
later  stages  of  the  disease.  Hysterieal  crises,  epileptic  attacks, 
choreic  movements,  paralysis  of  thi'  ocular  nmscles,  muscular 
atrophy,  paralysis  agitanSi  Arldison'ti  disease,  dialietes,  locomutor 
ataxia,  and  local  (edema  have  all  been  observed.  With  the  excep* 
tiun  of  hysterical  attacks  these  complicatiunx  are  rare. 

AhitTtire  Fnrmit. — This  name  is  appliwl  to  cases  in  which  only  & 
part  of  the  distinctive  symptoms  develop.  Tachycardia  always 
exititB;  with  it  are  Iremorand  moist  skin,  lessened  electrical  resist- 
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ance  and  nervousness.     Or  tachycardia  aud  goitM  may  aloue  be 

present. 

J'atkoiwjieal  Anittomif. — Poet-mortem  examination  of  this  gland 
shows    that  it  uiuifigoes   a  true    hyjjertrupliv   with    iurj-fase   of 
vascularity  ami   of    the  ^jlaiidnlHi  atructure.     The  rational    infer- 
ence is  that  ill  life  thew!  is  an  inci-eas"-'  in  the  secretious   from 
this  strurtiirc.      After  the  hypertiophy  Jias  rrachfti  a  cci-taiu  st»g«, 
i\w  ulaniiulai'  epitht-Uiini  itpgi-nerat^'S  and  breaks  dottti,    forniin^ 
hirge  auini  liUed  with  the  colloid  secretion.     In  the  nerve  centres 
th«  vhau(;;(>&  which  have  bvuu  luund  are  etiaall  hemorrhages  in  the 
infitulia  and  d^^j^nemtrd  nerve  celU.      In  one  case  of  about  a  vear'a 
standing,  I  fonnd  a  very  marked  pigmentation,  and  vacuolizatiuu  of 
the  rclla  of   tUfl  va>;uK  aiul  glus8(>-p>ian>-ngpal  niirli^i.      In  another 
case  of  six  months'  MttUHHiig,  no  marked. changes  could  Im  seen  in 
these  area«^  but  them  was  a  spot  uf  softening  ut  the  junction  of  the 
pons  and  the  cerebral  ]ifidiimle.     This  waa  ante  mortem  and  had  ledj 
to  crossed  paralysis  just  a  few  days  before  death.     In  other  casea 
congestion  and  »niall  hcuiorrhageH  in  the  iiierlidla  havp  li^en  found. 
The  heart  is  dihtCed  ami  enlarged ;  enducaiditi^  is  sometimes  present, 
oftener  nut;  the  arteries  an-  dilateil. 

I'ufhffo'jif.- — Some  writers  now  consider  this  disease  primariljTj 
one  duo  to  a  disordered   fiinctioti  of  the  tliyroid  gland.     From   nijr 
own  ohflprvatioii  I  am  led  to  the  conclusion  that  Basedow**  dis- 
ease is  primarily  one  of  nervons  origin,  hut  that  ihe  thyroid  dis- 
ease h*ads  to  exce^Hive  secretion,  causing  the  principal  syniptonus. 
The    nervons    tissues    require    for   their    proper   nourishment    and 
natural  (uiictioiiiug  a  certain  supply  oE  the  Rcrretion  of  the  thy- 
roid gland.     If  this  is  exceitsive,  there  is  a  state  of  nervousnea*  ' 
and  erethism,  sucli  iis  we  see  in  Hasedow' a  disejiKC,  und  if  it  is  di- 
minishc<I  there  develops  a  'lebctude  and  depression  of  nerve  fmie- 
tioii,  such  as  we  liml  in  myxoidejna.      Under  the  influence  of  shock 
and  powerful  eiuotiou  or  pnilonged  strain,  thei-e  is  a  certain  power- 
ful demand  npo3i  Ihe  product  of  the  thyroid  ghuid  by  tlie  nerve 
oentrea.     The  thymid  jnice  is  thrown  out  in  great  amonnl,  and  In. 
persons  of  unstable  organism  a  morbid  impetus  is  given  to  the  activ- 
ity of  tlie  yl»ud.      It  coiitiunes  to  grow  aiul  Mirciw  out  its  juice;  th« 
overexerted  nervous  system  makes  continually  more  demand  iijKin 
it,  thus  nrting  i:i  a  vicious  circle.     AtP,  whili?thenymptoni8of  the  <li8- 
easc,  the  nervoiisness,  the  insomnia,  and  the  vasomotor  diKturbaneea 
are  due  t.i  the  hyperaeeretion  of  thyraid,  the  primary  disturbnnea 
)8<jnein  the  nerve  i-entres.     If  tliesecuu  be  keptqniet  long  enough, 
the  demand  on  their  part  for  this  ejccesa  of  thyroid  jnice  gradually 
etases  and  the  patient  gets  well.     This  ih  tlie  i-ationale  of  the  pro- 
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longed  rest  and  the  use  uf  thn  broniidps  and  tonics,  whiob  are  the 
ouly  tliiugs  which  do  much  good  ia  the  treatuieDt  of  the  dmeafie. 

As  to  the  ajHJcial  cause  of  the  UitTereut  syinjitoms,  it  mav  be  as* 
Bxuned  that  the  original  enlargement  01  the  thyroid  is  a  va.ionHitiT|>ar- 
«8is  of  its  vesBeU.  It  is  a  kind  of  erection  of  the  ori;an,  due  to  the 
sudden  demand  piittiptmit  by  einotiomil  strain  and  exhausting  work. 
The  exophtliahmis  i»  al.so  duo  chit'tiy  to  [laralysia  of  ttie  orbiliil  ves- 
sels. A  tonic  tipHsni  of  tlie  musvle  of  MiUler  is  thought  to  help  in 
producing  this  sympUnn.  This  muscle  uonsisU  of  unstriiited  fibres 
originating  in  the  membranous  lining  of  the  orbit  and  iiutcrt^^  into 
the  lids.  It  in  nidimfiit«ry  in  man,  and  ita  influHnre  in  raueing 
protrusion  of  the  glol)e  must  be  very  small.  The  deposit  of  retro- 
bulbar fat  is  a  secondary  pheoomemu  The  rapid  beart  beat  is 
pmbably  due  to  impoinnent  of  the  inhibitory  fibres  of  the  npioal 
accessory. 

Pnnjnmi». — About  one*fifth  of  the  cases  get  well  or  prarticalty 
well.  Probably  over  half  the  casps,  if  thej-  can  l>e  properly  treated, 
reach  a  fairly  comfortable  condition  of  improvcineiit.  The  cases  in 
which  symptoms  come  on  quickly  havi:«  the  most  favorable  progno- 
sis.  Tn  those  with  marked  exophtbalmiisi  and  goitre  the  prognosis 
is  not  so  good.  The  duration  of  the  disease  in  recovering  cases  is 
from  two  to  eight  years. 

IfinffunsM. — The  disease  can  he  disttnguiiihe^l  by  the  persistent 
tachycardia,  -with  goitre  or  exophthnlnnis,  and  in  its  early  stage  by 
the  tHchycardia  witb  tremor,  moist  skin,  sensiittoua  of  heut^  ner- 
vonHHe»K,  insuiiiiiia,  lt-sseni>d  respiratory  expansioji,  and  tdcclricat  re- 
sistance. A  symptomntic  Graves'  disentie  may  i^ometimes  be  caused 
by  a  goitre  pressing  on  the  vagus  or  Kympatlietic  and  causing  irreg- 
ular heart  bi-at  and  perhaps  cxophtbalmus.  In  these  cases  the  his- 
tory of  a  limg-shuiding  goitre  exists,  the  heart's  action  is  irregnlar, 
the  exophthalmii:^  is  usually  partial  and  oii«'-»ided.  In  abortlvB 
forms  it  is  necessary  to  havcj  tachyrardia  and  at  least  one  other  c^ 
the  four  major  symptoms  to  maki^  a  diagnosis. 

Ttrtatment. — Kest  is  the  most  important  single  thing.  The  pa- 
tient flhouhl  be  put  to  bed  or  kept  on  the  bock  for  one  or  mme 
months.  Freedom  from  fxcitemeut  iiud  worry  must  be  enjoined. 
No  especial  diet  is  needed,  iu>r  do  climatic  influences  ur  baths  or 
mineral  waterii  have  much  effect.  Some  cases  are  said  to  be  im- 
proved, however,  by  removal  to  heights  of  «ne  to  three  thousand 
feet.  In  most  coses  a  sea  voyago  is  the  better  cimuge  if  one  is 
made. 

The  drugs  used  are  numerous.  Tlie  must  efficient  are  tincture 
of  strophauthus  iu  dwtes  of  fifteen  to  forty  drops  daily  ^  ioiltde  of 
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potassium  or  the  syrup  of  hjdriodic  acid ;  arsenic  and  bromide  of 
potassium  used  together;  quinine,  mineral  acids,  and  iron,  used  to- 
gether. Dilute  phosphoric  acid  is  often  very  useful.  Other  rem- 
edies ai-e  tincture  of  aconite  in  tt^  v.  or  aconitia  in  gr.  ^^  doses,  tinc- 
ture of  belladonna  increased  to  the  limit  of  tolerance,  tincture  of 
cactus  grandiflorus  in  ill  x.  to  xx.  and  tincture  of  veratrum  viride, 
Til  X.  to  ^xx-  tlose,  and  the  picrate  of  ammonium,  gr.  i.  to  ij.  t.i.d. 
Of  these  drugs,  strophanthus,  aconite,  the  iodides,  bromides,  and 
iron  have  served  me  best.     Digitalis  is  of  doubtful  value.* 

Electricity  possesses  some  utility.  It  should  be  given,  if  pos- 
sible, tvo  or  three  times  daily  in  the  form  of  galvanism  and  in  doses 
of  two  to  six  milliamperes  for  ten  minutes.  The  technique  is  as 
follows:  positive  pole  on  back  of  neck,  negative  drawn  along  course 
of  vagi  in  the  neck ;  each  side  two  minutes.  Same  with  positive 
pole  placed  subaurally  one  minute;  negative  pole  over  thyroid  two 
minutes,  negative  over  cardiac  region  one  minute,  positive  pole  over 
eyes,  negative  over  thyroid  one  minute,  two  milliamperes.  The 
faradic  current  may  be  used  for  general  tonic  effects  or  combined 
locally  with  the  galvanic.  The  patient  should  lie  down  during 
treatment  and  remain  quiet  for  an  hour  later. 

For  the  palpitations,  sulphate  of  sparteine  or  strt^hanthus  with 
Hoffmann's  anodyne  may  be  used.  The  ice  bag  placed  over  the 
heart  and  ne(;k  is  helpful  and  may  be  used  systematically.  Tonic 
hydrotherapy  is  often  useful,  but  should  be  carefully  employed. 
Surgical  treatment  until  late  years  has  been  tiiisurceasful.  Recently 
many  cases  have  been  reported  in  which  cure  has  been  produced 
by  partial  leinoval  of  the  tliyioid  gland.  This  measure  is  yet  in 
an  expciimental  stage.  Treatment  of  the  nose  has  been  said  to 
cause  disaiipearance  of  symptoms,  but  its  utility  is  very  doubtful. 
Respiratory  exercises  by  which  the  patii-iit  is  taught  to  increase  his 
chest  expaiLsion  do  some  good.  Mild  pompreRsioii  of  the  lids  at 
night  seems  to  help  the  exophthaliiius,  and  slight  and  steady  com- 
pression of  the  thyroid  gland  sometimes  reduces  its  size  a  little. 

*  Some  writers  now  lay  grent  stress  on  the  dirt-rt  treatment  of  the  thyroid 
glanii  l)y  nibbing  iipnii  it  diiily  the  ointment  of  the  red  iodide  of  mercury ; 
or  by  paiutiug  it  witli  Iodine. 


CHAPTER   XXV. 

PKOFESSIOXAL  NEUROSES,  OCCUVATIOX   XKUKOSES 
(WBITERS'   CRAJtP  A-ND  ALLIEI>  AFFECTIONS). 


Wkitkba'  cramp  ia  a  rhrotiio  ftint^tional  neurosis  rharartertzM 
hy  8pnsm(Mlic<,  trcDiiUous,  Uiocw>rdinate  or  paralytio  disturbance 
wheu  the  avt  of  wriUqg  is  attempted,  and  attsuciat«d  with  feelings 
of  fati^e  and  paiu. 

Etiolofjy. — It  is  a  disease  of  the  present  century,  and  has  been  par- 
ticularly noted  since  tlic  introtluctiuu  of  stui-l  pens  aKmt  thn  year 
1820.  A  neuraputLio  itotkstitutitpii  is  often  pn-aent,  and  fiomettmes 
there  is  a  hereditary'  history.  Men  are  much  uioi'c  subject  to  the 
disease  tban  women.  The  most  susceptible  a^u  is  betwi;en  tweuty- 
five  and  forty.  It  rarely  occurs  after  fifty  or  before  twenty.  Clerks 
and  professional  writers  are  naturally  much  more  subject  to  the  dis- 
ease. ExeessivL'  woiTy,  iutenippi-ance,  and  all  «lel)ilitating  influences 
predispose  to  it.  The  chief  exciting  ejiuse  is  excessive  writing. 
But  this  is  not  all.  The  writing  that  ia  dune  under  strain  or  a  de- 
sire to  finish  ft  set  task  is  the  harmful  thing.  The  style  of  writing 
Is  abo  an  important  factor.  Writing  done  in  a  cram|>ed  posture 
with  niOTementA  of  the  finger  alone  or  witli  the  tittle  liuy^'cr  or  wri8t 
resting  on  the  table  is  most  injurious.  Free-lmnd  writing  done 
txora  tilt)  shoulder  according  to  the  Amerioaii  system  is  least  harm- 
ful. Shaded  or  heaTy  writing  with  sharp  steel  pens  is  also  pro- 
ductive of  harm.  Copying  in  mui-h  nmn^  harmful  than  composing. 
Authors  seldom  have  writers*  cramp.  Albuminuria,  lead  i*oiaau- 
ing,  expoeuTtt  to  wet  and  cold,  and  local  injuries  are  sometimes 
exciting  causes. 

SymptomM. — Writers'  cratnp  very  rarely  attacks  a  person  sud- 
denly. The  patient  first  notices  a  certain  amount  of  stafFnees  occur- 
ring at  times  in  the  fingers,  or  the  pen  is  rarrie<l  with  some  UDcer- 
taiiity  and  jerky  movements  are  made.  He  feels  a  sensation  of 
fatigue  in  the  hand  and  arm,  and  this  may  amount  to  an  actual 
tired  pain.     The  first  symptoms  may  last  for  months oreten  years. 
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The  hajid  is  rcBtwU  as  much  as  possible;  new  pens  or  penbotd«T4 
aud  new  mulea  of  holding  it  are  tried.     Often  the  patient,  feftting 
tho   onset  of  the  vraiui*,  aud  as  its  result  loss  of  employment,  be- 
<-;iiiit!s  anxiuiiH,  worrited,  and  meutally  dvprestiud.     SoinetiniBS  the 
ti'ouble  ia  worse  whea  beginning  a  daily  task,  aad  it  gradually  wean 
otf  in  a  few  liuurn.     At  other  times  exactly  the  reverse  is  the  case. 
When  the  disease  has  reached  its  highest  stage,  writing  becomes  al- 
most or  entirely  impossible.     The  moment  the  pen  is  taken  in  the 
hand  and  an  attempt  at  using  it  made,  Hpaumudic  contnu>-tIoas  of 
some  of  the  lingers,  or  even  of  the  arm,  wcur,  the  pen  flies  in  any 
direction,  and  it  is  iuipussible  to  control  or  co-unliuate  tho  move- 
ments.    The  rule  is  that  although  vritlng  cannot  be  done,  all  other 
complex  niovementg  lire  perfoi-med  as  well  iis  ever.     Thus  the  suf- 
ferer from  writers'  cramp  may  be  able  to  play  t)io  piano,  or  jiaint, 
or  thread  a  needle,  oi-  use  the  hand  in  any  complex  movements. 
This   limitation,   however,  is  not  always  ptesent.     Telegrapbera, 
who  use  to  some  extent  the  same  muscles  as  in  writing,  and.  who 
also  nft^en   have  to  do  a  great  deal  of  writing,  are  liable  to  suffer 
from  both  writers'  and  telegraphers'  cramp  at  the  same  time.     No 
evid»m-ea  of  actual  paralysis  are  present  in  the  affected  mumdes, 
Hud  there  is  rarely  auicsthesia,  but  the  arm  aches  aud  is  sometimt 
tender.      Sensations  of  nuuibupss  and  prickling  are  prest'ut:  id  rarft^ 
eases    vaaomotor    disttirbnnces  are  observed;    associated    muscular 
movements  of  the  other  arm  or  of  the  neck  or  face  sometimes  occur. 
The  haiul  may  Lremlile  on  attempting  to  write  or  fall  almost  para- 
lyzed when  the  i>en  is  taken. 

The  various  syinptonis  occur  with  different  degrees  of  promi* ' 
neuce,  so   that  the  disease  has  l^ccn  classed  under  the  heads  of  (t), 
tho  spastic,  (2)  the  neuralgic  or  sensory,  (3)  the  tremulons,  and  (4)] 
tho  paralytic  forms.     These  forms  are,  however,  often  more  or  loaa 
mixed. 

1.  The  spastic  form  is  iindoubt<>dly  the  most  common,  and  it 
has  given  to  the  disease  its  name.  Cramp  of  some  musole  or  mus- 
cles ia  present  in  over  half  of  the  cises.  The  muscles  of  the  thnmb 
and  iirst  three  fingers  are  oftenest  alfe<-ted,  and  in  some  cases  tlt9 
flexors,  in  some  the  ext^nson*,  are  chiefly  involved.  In  telegraph- 
ers' cramp  it  is  tlie  extensors,  but  in  writers'  cramp  tho  flexors,  that 
are  mainly  attacked.  Tht?  thumb  or  forefinger  or  tlie  little  finRer 
alone  may  suffer  from  the  spasms.  The  prematura  and  supinators, 
are  quite  often  involved.  The  spajim  is  usually  a  tonic  one.  With 
the  spasm  there  is  also  in co-orfH nation  so  far  as  writing  movements 
are  concerned,  and  this  fact  is  quite  as  important  in  producing  the 
bad  writing  as  the  spasm. 
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2.  The  neanUgic  form  rcsnnbles  the  spastic  ptas  sensations  uf 
ffttigiie  and  pain,  wliich  are  quite  s<rvere  And  are  brought  on  by 
writiDg.     There  may  be  teuderm'ss  along  the  arm  also. 

3.  The  tremulous  tyjw,  tiiungli  rare,  is  very  characteristiu  wheo 
present  The  patient  when  attempting  to  wiite  develops  a  tremu* 
lous  movement  of  his  Imnd  and  arui.  This  ceases  when  bis  atl^mpts 
to  write  cease.  'L'lie  treuior  usually  affects  most  the  fingers  used  in 
pen  prehension,  but  it  also  spreads  to  the  foreai-m  and  may  even  in- 
volve the  putii*  exti'emitj'.  An  oscillatory  or  lateral  tremor,  dne  to 
involvement  of  the  pronators  and  supinators,  has  been  observe<l. 
The  tremor  is  of  the  character  knuwu  as  "  inteutiun  tremor,"  such 
as  is  obrterved  in  disseminat*'))  s(:l«>r<Mis.  It  is  shorter  in  range  and 
more  mpid  than  the  tremor  of  that  disease. 

4.  The  paralytic  form,  or  that  tyi^  in  which  muscuhir  feeble- 
ness is  the  ilouiinant  symptom,  is  said  to  be  rare  by  Gow«iti,  itnd 
ttiis  accords  with  my  experience.  Oeriuan  writers  speak  of  it  as 
I'ommon.  In  the  typical  paralytic  form  the  patient,  ax  soon  an  he 
Itegins  to  write,  feels  nn  overpowering  setise  of  wwikness  and  fatigue 
in  the  fingers  and  arm.  The  Engers  themselves  loosen  their  grip 
and  the  jhii  niaj*  dmp  fitnn  the  Kind.  I'uwerfiil  iniiiulsi-s  of  the 
will  and  change  in  the  mode  of  holding  the  pea  enable  the  sufferer 
to  continue,  but  the  arm  aches  and  finally  is  absolutely  painful,  and 
wcnkni-sa  and  fatigue  compel  the  writer  to  desist.  Sometimes  the 
paretic  condition  is  succeeded  by  thif  ^paslic.  Many  of  the  cases  of 
paralytic  writers'  cramp  are  nut  true  cxuinptes  of  the  neurosis,  but 
are  rather  cases  of  neuritis  of  a  rheumatic  or  otlier  tyiw. 

tini*ral  Syntptom*. — Writers'  cramp  is  essentially  a  motor  neii* 
Kisls,  and  its  leading  symptom  Is  the  impairment  of  a  motor  func- 
tion. Other  symptoms,  however,  ImiiIi  gfoeral  and  liral,  are  al- 
ways associated  with  it.  These  are  mainly  (I)  psychical  and  (2) 
seawu}-,  more  rarely  (3)  vasomotor  and  (4)  trophic. 

1,  Psychical  symptoms.  The  iwtieiit  is  often  nervous,  cmo- 
tdona],  and  mentally  depressed  at  times.  lie  suffers  from  insom- 
nia and  vertigo.  Patients  are  generally  unwilling  to  admit  that 
there  is  any  other  trouble  than  the  loi-ul  one,  and  only  careful  ex- 
amination may  bring  evidence  of  constitutionaJ  trouble.  There  are 
cuea  of  pmely  mental  writers'  cramp. 

2.  Sensory  troubles.  These  consist  of  pains,  sense  of  fatigue, 
feelings  of  nundvncss,  prickling,  pressure,  weight,  tension,  constric- 
tion, eU\  Hypei-u^tht!!^iu,  and  mure  rarely  aneasthesia,  are  also  ob- 
aerred.  The  most  common  sensory  symptom  is  that  of  aching  and 
fatigue,  and  this  is  usually  eoiifin<*d  to  the  arm,  and  oftenest  niii.i 
along  the  coorse  of  the  radial  and  median  nerves.     The  cervical  ver- 
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tetiro]  may  be  tender,  and  80inetuuo&  [Mitieuts  hare  a  beadiiobe  in 

tlie  parietal  rcgi'-m  of  the  side  opposite  llie  affwlwl  arm. 

[i.  Vasniiiotor,  trophic,  luul  secpf^tory  disturbances.  The  condi- 
tion know^l  as  tlii/ifi  mortui  lias  been  observed,  coming  on  •paroxys- 
nuilly.  It  in  a  »>'iuptoi)i  wliieh  Uie  genrral  tieurasUieuio  stat«  lielpB 
to  produce.  When  the  nerves  are  involved  decided  vascular  cbanga 
may  occur,  snrli  as  pasHive  congestion  of  the  hand  ami  nrm,  witli 
»w<?lling  and  tiirgescenw;  of  the  fingers,  and  a  sonsatiau  of  tiu-ob- 
bing.  In  bsul  t'jises  the  lingers  will  look  jm  if  they  had  chilblains. 
Local  sweating,  dryness  of  the  sliiii,  and  cnn-kiiig  of  the  nails,  all 
aru  conditions  wliich  may  follow  impoirmetit  of  writing  power  from 
neuritifi  causes. 

J-'f(M:tfU'al  li':iiriioii». — 'l"he  tesnlM  of  ohaerTationa  upon  the  elec- 
trical n-HCtions  of  thi>  afTectcd  purcn  are  Hdiiiewhat  contradictor}*. 
Ordinary  tests  will,  as  a  rule,  reveal  very  little  chango.  Sometimes 
there  is  a  (piantiUitive  inci-ease,  8uiuetime»  a  decrease,  of  irritability 
to  both  forms  of  current.  Thti  increase  o<'^:ur3  in  the  <>arlier  stages, 
the  dorrease  in  the  \siXn:  An  increase  or  nuidification  of  electro- 
inu3culn.r  Bensibility  Jiaa  been  noted.  The  eleptrical  examinations, 
therefore,  arc  only  of  value  in  t^xcludint;  a  neuritis  or  jMissibly  in 
dettrinining  thw  stage  of  the  disease. 

I'rithiiloyff. — Neuritis  is  nudoubtodly  present  in  some  forms  of 
writers'  cramp,  so  called.  It  is  not  present,  however,  so  far  as  ex- 
ternal tents  go,  in  the  typical  neurosis.  N'(>r  are  there  any  post-mor- 
tem observations  throwing  light  on  the  anatomy  of  the  disease.  We 
iiiuAt  lielieve,  therefore,  that  it  is  a  neurosis  having  no  appreciable 
anatomical  bn«ia. 

The  act  of  writing  is  a  very  complicated  one,  calling  into  play 
niimeiona  seta  of  delicately  innervated  muscles.  These  rausclBs  are 
t'liipluyed:  1,  In  pen  prehension;  2,  in  pi-n  movement;  3,  iu  hold- 
ing the  arm  ami  wrist  timsc, 

1.  The  inusfh's  employed  in  pen  prehension  are  the  two  outer 
lumbn™le8,  two  outei-  jnterossei,  the  adductor  ninsclea  of  the  tbumb^ 
the  Bexor  lougus  pollicis;  to  some  extent  the  deep  and  superficial, 
short  and  long  flf-xors,  and  the  extenscrs  of  the  thumb.  These  ai 
supplied  mostly  by  the  ulnar  (Interos-iei,  adductor  pollicis,  inner^ 
heads  of  deep  flexor  of  fingers,  and  inner  head  of  sliort  flexor  of 
thumb).      The  vest  of  the  muscles  are  supplied  by  tlie  median. 

2.  In  moving  the  pen,  if  the  writing  ia  done  mainly  l»y  finger 
and  not  by  arm  movements,  the  muscles  brought  into  play  are  the 
flexor  longus  pollicis,  extensor  seeundi  intenio<1ii  pollicis,  flexor  pro- 
fundus digitonim,  extensor  communis  digitorum,  and  to  snine  <»x- 
tent  the  iuterossci.     The  muHculo-spiral  and  ulnar  nerves  innervate 
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tliew)  groups  about  equally.  In  moviiig  the  pen  by  the  "American" 
or  frce-baiiil  niPthod  lht>re  is  a  very  slight  play  of  the  abovt  inu»- 
cloa,  while  most  of  the  pen  movement  is  done  by  the  muBrlos  of  the 
upjjer  arm  aud  sbL>itldei-,  viz.,  the  tores  majori  pectoralea,  latissimus 
doraif  biceps,  aud  triceps. 

Tlio  spinal  centres  for  these  muscles  are  distribated  along  the 
fiftti,  sixth,  and  sevt^nth  ccrviral  segments  06  the  coi'd.  The  <-el)s 
are  larger  and  situated  more  siipertivinlly  in  the  anterior  gray  horna. 

3.  Bosidea  the.se  niuveiiieuts  involved  in  pen  prehenxion  and  in 
the  letter  making,  a  certain  amount  uf  muscular  tension  is  exoreised 
in  "  iwising"  thfi  forearm  and  hand  rikI  steadying  Uie  wrist.  The 
biceps  and  triceps,  the  supinators  and  the  flexors  and  extensors  of 
the  hand  are  here  bntnght  into  play. 

From  the  furegoJiig  it  will  be  avvu  tliat  the  muscles  of  pen  pre- 
hension are  most  1l)^ed  In  all  bnt  the  frce-hiind  style  of  writing, 
ainoe  the  same  groups  have  a  double  duty,  that  of  clasping  and  of 
moving  the  instrument. 

While  writers'  rramp  is  often  complicated  with  some  neurotic 
disturbance  loading  to  symptoms  in  the  affected  arm  of  pain,  paral- 
ysis, tenderness  over  nervt^  vasomotor  dtsturbant-es,  etc.,  there  can 
be  no  doubt  thsit  the  lesion  in  typical  rasM  is  centr.il,  and  involves 
the  psycho-reflex  centres  and  indirect  motor  nnd  sensory  paths. 
Little  more  can  be  saiil  of  the  pathology  than  that  it  is  an  "ex- 
liaustion  neuroats."  The  same  is  true  of  all  the  other  forms  of  oc- 
ciipatiini  nenrosf*!!,  aurl  nothing  need  be  said  ii|>on  this  point  regard- 
ing them  when  tln-y  come  to  be  considered. 

The  dintftiattin:  of  well-markt-d  cases  of  writers'  cramp  preeenta 
no  difficulty.  lu  t-he  earlier  stages,  however,  it  tuny  be  confounded 
with  a  large  uumlx'ruf  disord<.-is,  viz.,  [Hwt-bemiptfgit;  choii'a,  be- 
miataxni,  progr^-ssive  muscular  atrophy,  progroasive  locomotor  ataxia, 
rarious  forms  of  tremor,  Iciid  paralysis,  rheumatoid  arthritis,  neu- 
ritis, cen'bral  and  nerve  tumont,  and  tonosynnvitis. 

In  many  of  these  cases  it  is  only  necessary  to  bear  in  mind  the 
history  of  the  disease  in  order  at  ouce  to  reach  a  safe  conclusion  as 
to  its  nature. 

If  there  is  a  great  dejil  of  jiain  in  the  arm,  with  tendemeHs  along 
the  course  of  the  nerves ;  if  there  is  decided  change  in  the  electrical 
reactions;  if  there  ai-e  sensations  of  tiugUng,  numbness,  etc.;  and 
if  the  patient  shows  an  absolute  loss  of  ))Ower  in  the  various  groups 
of  muscles,  with  some  incapacity  for  doing  other  acta  besides  the 
one  with  which  bo  is  specially  concerned,  then  the  trouble  Is  un- 
doubtedly peripheral  and  due  largely  to  an  underlying  neuritia. 
The  prognosis  in  these  oases  is  much  more  favorable.     If,  on  the 
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other  baad,  thf;  disorder  comes  on  ia  persona  who  liave  done  an  ex- 
ce»sire  ainouht  of  vriting;  if  it  is  associated  with  nerve  stnuu;  if 
the  electrical  reactions  arc  but  alightly  changed,  the  sensory  symp- 
toius  slight,  aiid  the  motor  ini'o-onUtiatii>n  ia  iiiarkeil.  limited  to 
special  class  of  work,  ajul  not  nc>i^ompanied  wiib  nhsoluto  paresi^ 
the  disorder  is  ce?ntral  aiid  needs  both  a  dilTeretit  treatment  and 
prognosis.  It  is  these  cn^fs  that  fmin  writers'  criunp  proper,  al> 
though  no  doubt  ucuritic  and  central  forma  are  associated^  or  the 
former  may  run  into  tlm  latter. 

Course  and  J}urtition.~Vfnteva'  ertinip  is  a  chraaio  disoase.  It 
bvgiiis  iusidiuusly  and  atlrUcky  one  group  of  uiuscleti  after  anotber  as 
each  is  brought  into  play  by  nt>w  methods  of  writing.  If  the  left 
hand  is  used,  that,  tiw,  is  liable  to  become  affected.  The  c-onra^j 
varii'H,  howeverj  fur  a  time  [inigi-ess  may  bi'  arrested  or  iinproi 
inent  set  in.  M'hen  the  disease  beeomes  well  established  it  will 
most  ofteu  last  a  lifetime. 

Protfii^sU.— The  pi-ognosis  is  unfavorable,  yet  not  so  much  so 
as  was  on<-«  thuught.  irndoubted  rases  of  roraplete  recovery  hav< 
been  reported,  t*ven  under  unfavorable  conditions.  The  pro^oets' 
is  much  more  favorable  if  the  patient  Wgins  tt-eatmeut  early  and 
before  marked  spantic  nymptoms  are  present.  It  is  more  favorabta-, 
in  the  neuralgir  forms.  Some  patients  who  suffer  from  a  mild 
form  of  the  trouble  manage,  by  the  help  of  inatnimenta  or  special 
pens,  to  do  their  work  fur  years.  The  more  acute  the  disease  and 
the  more  evidently  peripheral  and  neuritie  its  origin,  the  bolter  tlie 
proKnojitin.  In  over  one-fourth  of  the  oaaes,  patients  who  use  their 
sound  arm  will  rot  he  affrifted  in  it. 

Thu  f;K-ls  stated  regarding  the  cause,  physiology,  and  general 
Bymptomatology  of  writers'  cramp  apply  to  the  other  forms  of  cwxu- 
pation  ui-uroacH.  A  few  special  details,  however,  will  ho  given  re- 
garcliiig  these.  The  most  common  and  imjxirtant  are  musicians*^ 
cramp  and  telegraphers'  cramp. 

Miinii-iiiua*  Cramp. — Under  this  head  we  include  pianists* 
cramp,  violinists'  cramp,  flutists'  cramp,  and  the  cramp  of  clari> 
onet  playertt. 

PiitiihtH^  envmp  occurs  usually  in  young  women  who  are  study- 
ing to  becomi!  pi*o*'-.'»Hioual8  or  who  .ire  esi>ecially  hard  working  and 
ambitious.  Tlia  absurd  "  Stuttgart  method"  of  teaching  the  piano, 
in  which  the  motion*  arc  confined  as  much  as  possible  to  the  fin- 
gers, predisposes  es|*ecially  tii  this  disease.  The  symptoms  are  those 
of  fatigue,  pain,  and  weakness.  The  pains  are  of  an  aching  char- 
acter. They  are  felt  in  the  forf-arm  pspecially,  but  extend  np  the 
arm  and  between  the  shonlders.  Spasmodic  symptotas  are  rare. 
The  right  hand  is  oftener  affected,  but  both  hands  eventually  be- 
come involved. 
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VwUnUt^  citiMp  may  attark  the  rjglit  hand  vbinh  holds  the 
bow  or  the  left  hand  which  fingers  the  strings,  hut  more  often  the 
le(t  hand  is  affected. 

Vlar'umct  platjcia  someUlues  suffer  from  cramp  of  the  tou^ie  and 
of  the  laryngeal  nmscleti. 

J-'luU  jMit/era  suffer  not  very  infrequently  from  slight  laryngeal 
spasms.  A  similar  ti-uiihlc  aff^ctD  elocutionistK.  The  term  mogo- 
phuuia  is  applied  to  tliis  t)'pe. 

Teieyroji/iers'  eramjt  affeuta  especially  those  operators  lutiug  tlie 
Morse  system,  which  is  still  the  oiie  most  widely  iu  vogue.  Con* 
trary  tit  the  opinions  of  previous  writers,  Dr.  Lewia  believes  that 
this  neurosis  is  not  a  tare  one  and  is  destin^l  to  become  more  fre- 
quent. In  this  city  the  cramp  is  not  rare,  the  proportion  being 
about  one  in  every  two  huiuU-t-d.  The  tci-hniral  nuiiie  among 
uperatoni  fur  the  cramp  is  "  luss  of  the  giip."  Iu  telegraphing,  the 
extensors  of  llie  wrist  HtiU  hngeiii  ara  culled  must  into  play,  aud 
hehL-e  arc  mfwl  and  earliest  alTL-c-ted.  The  symptoms  come  on  very 
slowly,  the  thumb  and  index  finger  being  firnt  affecttd.  The  vicuin 
finds  Uiat  1)0  cannot  depress  the  key  on  accoiuit  of  B|tattni  in  these 
muscles,  and  he  hnds  most  difiiculty  iu  making  the  dot  characterB, 

such  as  h  (....),  or  p  ( ),  or  z  ( ).    When  the 

flexors  are  must  affeeied  the  key  is  depressed  with  undue  force  and 
a  dash  is  made  instead  of  a  dot.  Sufferew  from  the  "  loss  of  grip  '* 
generally  have  writers'  cramp  also.  While  spasm  is  usually  pres- 
ent, the  disease  may  show  itself  simply  in  pain,  paresis,  and  in- 
capacity to  Co-ordinate  the  muaeleii. 

In  st'ii'in'j-Kjmsiii,  which  affects  Uiilors,  seamstresses,  and  shoe- 
makerSf  clonic  and  tonic  tspatiuis  attack  Uie  muscles  of  thi'  hands 
on  attempting  to  use  them  in  the  regular  work.  Tailors  who 
sit  cross-legged  sometimes  suffer  from  a  peculiar  spasm  on  as- 
suming tins  position.  It  is  possible,  however,  that  these  are 
cases  of  tetany,  and  not  the  functional  neurosis  under  considera- 
tion. 

Smiths  ^a*m,  or  **  hrphirsiie  /lemiplfffm"  appears  to  have  l»ccn 
obserredonly  by  Huirheimeand  Dr.  Frank  8mith.  Itoconrsin  jier- 
sous  en^ged  in  pen-blnde  manufacturing,  saw  straighteuing,  razor- 
blade  striking,  scissors  muking,  hie  forging,  etc.  In  doing  Uns  work 
they  have  to  use  a  light  or  heavy  hammer,  with  which  strokes  are 
delivered  very  rapidly  ajid  carefully.  A  fcer  a  time  sjiasuiodtc  move* 
ments  occur  in  the  mm  used,  and  the  arm  falls  [jowerless.  As  in 
the  ca^es  reported,  there  arc  generally  hemiplegic  svmptoms,  and 
also  neuralgias,  vertigo,  and  other  cerebral  troubles,  the  disease 
cannot  be  a  pure  "occupation"  neurosis. 

JJrirrrn*  gfiagm  has  been  observed  in  veterinary  surgeons  by  Dr. 
Samuel  Wilkes. 

JUitkrrs'  jr/tatm  is  an  extremely  tare  affection,  whirh  was  first 
described  by  Basedow  and  seems  to  occur  in  milkmaids,  never  in 
milkmen. 

Ci^'rmaken'  cramp  is  very  rare 
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Watchmakers'  cntmp  and  photograpkert*  n'anip  are  also  to  be 
regarded  merely  as  pathological  curiosities. 

Jiallet-Danceru'  Cramp.  —Under  this  name  certain  painful  and 
paralytic  troubles  occurring  in  ballet  dancers,  especially  premieres 
danseuses,  have  bean  described  by  Scbultz,  Onimus,  and  Kraua- 
sold.  It  does  nut  appear  that  the  trouble  is  really  a  co-ordinative 
functional  one,  but  is  rather  neuralgic  or  the  resolt  of  local  straia 
upon  the  parts. 

The  list  of  professional  neuroses  ia  made  to  include,  besides 
those  above  given,  cramps  and  co-ordinative  troubles  affecting  arti- 
ficial-fiower  makers,  billiard  players,  dentists,  hide  dressers,  elec- 
trical-instrument makers,  stampers,  turners,  sewing-machine  girls, 
money  counters,  -weavers,  painters,  and  pedestrians. 

Prophylaxis  and  Treatment. — The  introduction  of  typewriten, 
gold  pens,  and  improved  penholders  has  prevented  somewhat  the 
increase  of  writers'  cramp.  Stenographers  rarely  have  it  unless 
they  write  in  long  hand.  Persons  who  have  to  write  a  great  deal 
should  use  large  cork  or  rubber  ]>enholder8  aud  gold  or  quill  pens 
with  smooth  pa]>er.  The  best  style  of  writing  is  that  doue  from 
the  shoulder,  but  this  is  a  method  that  bookkeepers  and  those  who 
have  to  keep  accounts  cannot  easily  adopt.  The  vertical  system  of 
writing  which  is  now  being  widely  taught  is  to  be  preferred.  Many 
nervous  persons  have  a  bad  habit  of  gripping  the  pen  very  tightly  and 
pressing  down  on  tbe  paper  with  excessive  force.  Fatigue  soon  re- 
sults and  painful  sensations  develop  in  the  arm.  Proper  attentioo 
should  be  paid  to  the  position  of  the  paper  written  uiwn,  the  height 
of  the  desk,  the  light,  and  the  slt'i'vos  of  tlie  coat  or  dress.  The 
paper  should  be  laid  at  an  oblique  angle  to  the  edge  of  the  desk, 
and  nnt  at  a  right  anglo  as  many  writing-teachers  are  accustomed 
to  direct.  As  somo  cases  of  "cramp"  are  undoubtedly  cerebral, 
it  is  very  unwise  to  attempt  any  extraordinary  exploits  in  writing 
or  to  work  with  the  anibitiun  to  put  the  writing-capacity  to  the 
utmost  test.  Cramp  is  often  dated  from  days  when  such  extra  work 
is  done. 

When  the  eranip  is  fully  developed,  tlie  most  essential  thing  is 
rest,  and  it  is  generally  best  to  advise  the  patient  to  change  his  oc- 
cupation at  once.  Some  rest,  liowever,  may  be  secured  by  getting  a 
new  fnvm  of  penholder,  holding  the  pen  in  a  different  way,  xislngthe 
unaffected  arm,  or  using  some  form  <if  mechanical  appliance.  Tha 
mechanical  appliances  are  splints,  rubber  bands  around  the  wrist, 
and  various  instruments  contrived  to  jirevent  spasm  and  throw  the 
work  of  writini;  on  new  and  larger  groups  of  muscles. 

Instruments  for  writers'  cramp  arc  very  numerous.  Those  that 
are  of  some  value  arc  JIathieu's,  Nussbaum's,  and  some  modifies- 
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Ucm  of  Cftzeuavf's  (sw  Figs.  225,  22G).  All  the  Tarious  iiistruiiii'nts 
fcavfl  be*n  of  acrvirp,  or  have  v-vpn  be*ii  ouratiTe  in  some  special 
cases,  but  not  too  niwli  must  bo  ex|>e(-t>e(l  of  them.  As  &  rule  thtj 
are  only  ]ta]li»t.ive.  A  cheap  iostrumpnt  that  may  prove  satisfactory 
ia  that  of  Mathieu. 

In  thu  wtfdical  trvabiieiit  of  vritvrs'  cramps  two  important  agenta 
are  massage  and  eleflricity. 

}ij  uiassage  only  very  medtocro  rcsalts  were  obtained  until 
greater  HUenti<m  was  drawn  to  it  by  Mr.  J.  WnlfT,  a  writing-mas- 
ter of  Frankfort-oii*tJie-MaiH.  This  gentieman  has  mred  many 
cases,  thoiigli  not  all  that  he  lias  treated  (Becger),  and  he  has 
aecnrml  many  testimonials  for  his  m(>thod.  The  treatment,  aa  de- 
scribed  by  Srhott  (G.  W.  .Tacoby'i,  ronsiata  of  a  8yst4*ni  of  gym- 
sastlca  nud  massage.     The  gynmastics  consist  of  movementii  i>er- 
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formed  bv  tho  patient  alone  and  movemonti  rxeoiiwd  witli  th« 
oo-opcratton  of  tlio  operator.  The  fii-Ht  are  {wrformcd  by  thu  pa> 
tieiit  during  from  tweuty  to  thirty  nuuutes,  rarely  for  forty-five 
minutes.  These  mnvemontH  consist  uf  K>"mna»tio8  of  the  liujiers; 
extension,  flf^xion,  alMluction,  and  adduction  Ix-ing  performed,  and 
the  thumb  Wing  pxerciscd  w'liarately.  After  thia  the  four  motions 
are  ox4Vutt-d  at  the  irriRt-joint,  then  extension  and  flexion  of  the 
forearm,  and  ultimately  the  amis  themselves  are  excruiiwd  in  the 
same  manner  and  are  to  l>e  lifted  over  the  head.  Eac-h  single  ex- 
errise  is  to  be  performed  from  six  to  twelve  times.  After  each  mo* 
tion  a  panne  i8  to  bo  observed.  Tho  opposed  movements  are  tu  he 
carried  out  in  the  sanm  manner,  except  that  tho  operator  must  care- 
fully resist  their  execution  as  though  he  were  eiideavoring  to  force 
the  patient  to  perform  a  motion  just  the  reverse  of  his  intentions. 
iKegxilarity  of  prenMuri'  in  U)  be  observed  in  thia,  so  that  the  same 
.  amount  of  force  is  always  used  and  so  that  the  pressure  does  DOfe 
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TBiy  in  intensity  from  moment  to  moment.     The  time  to  be  devoted 
to  these  opposed  movements  should  be  the  same  as  that  for  the  un- 
opposed ones.     According  to  the  intensil^  of  the  affection,  the  exer- 
cises must  be  repeated  two  or  three  times  daily.     The  massage  it- 
self consists  of  two  parts — nerve  and  muscle  massage.     The  nerve 
massage  is  effleurage  along  the  course  of  the  nerve  trunks,  the  me- 
dian, ulnar,  and  radial,  going  upward  to  the  axillary  and  cervical 
plexuses.     This  effieurage  lasts  about  ten  minutes.     Following  this 
is  the  muscle  massage.     This  consists  of  petrissage,  beginning  with 
the  hand  and  ending  at  the  shoulder.     The  duration  is  the  same  as 
that  of  the  last  movement.     One  sitting  a  day  has  always  proved 
sufficient.     Wolff,  in  addition,  uses  "  a  peculiar  method  of  writang 
instruction"  and  employs  rubber  bands  and  rings  in  his  manipula- 
tions.    It  must  be  added  that  one  hears  very  little  of  the  Wolff 
method  at  the  present  time. 

Electricity  ranks  second  to  massage  in  the  treatment  of  occupa- 
tion neuroses.  The  high'tension  faradic  current  with  long  coil  has 
done  good  service  in  some  of  my  cases.  The  galvanic  current  has 
been  helpful  also.  It  should  be  given  daily.  The  anode  is  placed 
over  the  cervical  spine  and  the  cathode  over  the  various  muscular 
groups  affected.  A  stabile  current  of  five  to  ten  milliamperes  for 
from  ten  to  fifteen  minutes  is  given. 

Lotions  containing  muriate  of  ammonium,  liniments,  hot  andccdd 
douches,  the  cautery,  all  have  been  recommended  in  professional 
neuroses.  Tenotomy  was  once  employed,  but  has  been  abandoned. 
Very  little  can  be  expected  of  drugs.  The  most  trustworthy  are 
atropine,  strychnine,  t-unnabia  indi^a,  the  iodides  and  bromides,  and 
cod-liver  oil.  It  slioukl  be  remembered  that  sometimes  the  disease 
is  almost  purely  cerebral,  and  then  an  antineurasthenic  treatment 
is  called  for.  liut  in  other  cases,  when  the  disorder  is  larfjely  pe- 
ripheral, the  usual  treatment  for  a  low  grade  of  niyoueuritis  must 
be  employed. 


CHAl*TEK  XXV\. 

PAHALYSIS  AGITAJfS  (SHAIONG  PALSY,  PARKINSON'S 

DlSEASEj. 

pAiLu.r«i)(  agiUus  in  a  cbrouio  progressive  disease,  characterized 
by  tremor,  muscular  rigidity  and  weakness,  and  by  a  jwouliar  atti- 
tude and  gait^  together  with  aenKatioim  of  he»t^  pain,  and  restless* 
iiess. 

£ttoloffff.— It  occurs  i>iteuest  between  tbe  a^ea  vi  lifty  iiud  sixty^ 
then  bt>tweeu  sixty  and  seven^  and  forty  aud  tifty.  In  verj-  rare 
instantvs  it  occurs  in  early  life,  hut  the  genuine  diRtase  does  not 
occi!r  beJoro  puberty.  Moles  are  affected  much  ofteuer  than  feniules 
(five  to  thrt*  in  eeventy-eight  Auieriran  i-asee).  It  occurs  in  all 
ela^ieesof  life,  but  uftener  amuiig  those  who  incur  exposures  oiul  en- 
dure hard  labor.  It  is  not  a  disease  of  vice  aud  is  not  tUv  reiiult  oC 
alcoholism,  syphiliR,  or  sexual  excess.  Prolonged  overwork  and 
anxiety  in  middle  life  are  very  often  predisjiosiug  eauaes.  Heredity 
is  a  nii'O  factor,  but  I  have  kuuwu  h-r^ditary  faiuily  tremor  Ui  end 
in  paralysis  agitaus.  It  appears  to  have  some  relation  to  rheuma- 
ttsui  and  especially  to  rheumatoid  arthritis.  It  occurs  oftenest  in 
this  city  among  the  Irish,  German,  and  Polish  races  (twenty  Iritih, 
thirteen  Uermans  and  Kussiauii,  tlio  lant  mostly  Hebn-wti). 

The  apparent  exdting  rau^s  in  the  majority  of  cases  are  ex- 
posure to  wet  atid  cold,  I'ripht,  injury,  and  ai-uie  uientol  suiTeriu^f. 
An  attack  of  rheuiuatism,  a  andOen  severe  muscular  strain,  and 
fevers  are  rare  causea.  The  actual  exciting  cause  is  probably  al- 
ways an  iofection,  just  as  in  multiple  sclorosisi,  paralysis  agitans 
being  tlie  tseuesceut  counterpart  of  that  disease. 

,Si/nijifomj(. — The  di^eane  is  :H>m^tiniet}  ushered  in  with  an  acute 
illness,  or  an  att<ick  of  sciatica.  It  then  develops  slowly  with  some 
aching  pains  in  the  arm  and  a  slight  tremor  iu  the  fingers  of  one  hand, 
oftener  the  left.  This  gradually  extenda  and  involves  the  foot  of  Uie 
same  side,  then  Uie  other  side  becomes  affected.  The  neck,  lacv, 
and  tongue  are  rarely  attacked,  aud  then  to  a  small  extent.  After 
or  with  the  tr<*mor  there  conies  on  a  stiffness  in  the  anus  and  Ifgs, 
and  indeed  of  the  whole  body.  With  this  there  is  a  (teneral  «m- 
tracturing  and  shortening  of  all  the  flexor  groups:  so  that  the  head 
and  body  are  bent  forward,  the  flngera  are  straight  hut  are  flexed 
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as  a  whule  uii  the  metaearpas,  the  forearms  6exed  t>u  tbe  arm,  the 
truok  is  Bexed  forwawl  on  the  thighs,  and  the  knpes  are  slight]>  bent 
The  attitude  gives  the  idea  of  ezlreine  senility  {Fig.  2'J7).  The 
gait  is  slow,  the  stepsate  stiortand&huffliiigi  thc]iatiriitbaa  trouble 
in  starting,  stopping,  and  tiiniiti];  cohilts,  owiag  to  the  slowuesf 
in  initiatiuij  new  iuuvpiiienl«  in  the  vahintaiy  nmsoles.      WhfQ  oock 

slart^Ml  he  may  be  unable  to  ttop 
and  baa  lu  run  alung.  The  speech 
early  beromes  affectwl.  Thu  wire 
is  higtt -pitched,  weak,  and  piping, 
or  iwinila  in  quality.  There  u  a 
slowness  in  gett.iiig  out  word«  or  in 
starting  a  sentein-e,  tliough  after  it 
is  U-guii  the  wurds  uoiiie  rapidly. 
The  condition  is  analogous  to  the 
hestitation  in  the  gait. 

Along  with  the  other  symptoms 
there  are  ofCen,  though  not  always, 
seusations  of  heat,  burning,  fever, 
and  rarely  of  coldness.  Tiietr 
sensations  are  felt  most  in  the 
feet,  legs,  or  arms  diffusely.  Often 
there  is  n  goneral  feeling  of  ml- 
lesmeBS  and  nurvousuess.  Aching 
pains  and  a  sense  of  fatigue  occur; 
neuralgic  pains  are  more  nm. 
There  are  always  a  peculiar  redt 
and  flush  in  the  faces  of  the 
dfDts.  Souietiuiea  thoy  sweat  pro- 
fusely. The  temperature  in  the 
■AxiUj.  in  normal,  on  the  skin  it  is 
sometimes  increased  (Peterson).^ 
The  appetite  is  excellent,  orten 
alinormally  great,  and  digesCiou 
iS  good.  ViHeeral  cumplicatioDs  are  rare.  Mnscular  weakness 
conies  on  early;  it  slowly  increases,  but  complete  muscular  paral- 
ysis duea  not  occur.  The  disease  ends  in  rigidity,  which  makej  the 
patii'iit  tiH  helph'&s  as  if  paralyzed,  but  tlui  muscles  preserve  con-sid- 
etable  functional  power  to  the  last.  The  deep  reflexes  are  present 
and  not,  as  a  rule,  exaggerated;  but  exaggeration  and  even  clonos 
occur  in  a  small  percental  of  cases.  As  the  disease  piitiiressee  the 
trein<»r  increasfs  in  extent,  and  eontinm-s  without  remissiun  during 
all  th)'  waking  hours;  the  limbs  get  more  rigid;  the  patient  become 
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betlriildeu  atnl  is  tituUl]'  carried  uff  by  exhaiwtkm  or  some  ioter- 
ourretit  illness  {Pig.  228). 

It  will  he  seeti  that  the  iloiniiiitnt  sympboms  iu  iiaralysis  afptaus 
ue: 

1.  Tremur. 

'2.   Rigidity,  piogres^ively  iDcreastng. 

3.  MuscuIkf  u  vakiivts. 

4.  Sensory  ami  vasomotor  distiirbimcvs. 

Further  details  must  be  given  regardiu}^  the»6  sytnptonie; 

The  tmnor  is  at  fiist  rather  ^ne,  but  lau-i*  is  roiirse.  It  ranges 
from  about  G  vibrndoua  per  eecoud  to  3.7.  Tlie  avemgo  mpldity  is 
4  or  5  p«r  second^  wtiich  is  about  oue-half  tlie  normal  laoiKulai 
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rhythm.  Itut  tlie  chief  charactemtic  of  the  tremor  is  that  it  eon- 
tiniica  when  the  hand  or  limb  i*  at  rest,  whilo  voluntary  motion 
causes  it  to  cease.  As  the  hand  rfKt.H  ou  the  kiipp  it  shakes;  as  it  is 
moved  the  tremor  stops.  When  licUl  straight  out  there  is  no  shak* 
iug  for  a  moment,  but  it  sooa  begins.  A  gtasts  of  water  ia  carried 
aafely  to  the  lips.  The  patient  can  control  the  tremor  for  a  mo- 
ment, especially  in  the  early  stages  of  the  disease.  These  facta 
abinit  the  tremor  apply  in  ninety  per  rent  of  eases,  but  there  are 
patients  vhose  tremor  is  slight  vrlicn  the  limb  is  at  rest  and  is  in* 
creased  oa  voluntary  effort  The  hands  are  affected  in  a  character- 
istie  way.  The  fingers  and  thumb  are  sHyhlly  Hexed  and  held  about 
in  the  writing- posit  ion ;  the  tremor  moves  the  fingers  and  thumb  as 
A  whole,  and  they  vibrate  so  that  the  one  pats  tho  other  gently. 
Sometimes  the  tremur  is  one  of  alternate  supination  and  pronation 
of  the  forearm.     Th<-  neck  and  face  muscles  are  not  usually  or  ex- 


tensively  involved,  tlin  filiaking  of  the  h«tu\  being  groerally  thft  t«- 
sult  of  the  general  IxHllly  tremor.  SometitneB  one  sees  a  txenor  of 
the  lips  or  neck  muscles.  The  toii|^o  antt  pve  mascles  u«  pntti- 
cally  ufvtfT  involTed. 

lil'jiiiity. — The   rigidity  ronifs   on  *»«rly,  and  may  be  the  fiwt 
mid  even  the  only   proutiueot  symptom.      It  affects  chiefly    the 


flexors  of  the  Hriuii,  heiul  and  trunk,  aud  legs,  producing  a  char- 
acteristic Beoile  pofiition.  In  rare  cuses  the  extensors  oC  the  neck 
are  affected  aud  the  \\*ftui  is  drawn  bark.  Crani)i9  occur,  and  tber*, 
U  always  a  mobo  of  stiffness.  The  muscular  moveraenta  are  slow, 
espeoially  the  initiation  of  a  movement.  Once  etartecl,  a  moikoa 
may  l>c  quickly  done.  The  gait  is  peculiar ;  the  steps  are  short  and 
fihuSliiiKi  the  )>iiti(<nt  may  havu  ditliculty  in  staittnK,  but  once- 
started  he  goes  along  very  well ;  or  while  wiUking  Uiere  may  be  a  aod* 
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den  nmniiig  forward.  This  is  called  "  festiiiation. "  Karely  there  is 
&t«udencj  to  nin  backward  or  aideways.  The  facial  muscles  are  stif- 
fglied  and  little  iia«hI,  so  that  th«  face  li&a  a  peculiar  expression  less 
look.  The  patient  is  often  emolioiial,  but  the  mind  is  not  snriousl]* 
affected.  The  urine  is  ustially  about  normal,  but  contains  an  excess 
of  pboBpbatcs.     There  may  bo  jjolyxiria  and  Icaa  oflen  glyc-osuria. 

Forms. — The  unusual  types  of  paralyKis  a^jitans  are  tlie  heml- 
plegio  or  the  monoiilcgic,  the  rigid  tyjw,  and  the  retrocolUo  typo. 
The  only  one  of  importance  is  the  rigid  type,  in  trhich  there  is 
practically  no  tn*iiior. 

Covrite  and  Duration. — The  disease  slowly  but  steadily  pro- 
ggwnoo  until  a  full  development  of  symptoms  occurs,  when  it  laajr 
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mnaiii  statioimr}-.  It  Ukes  abu\it  two  years  for  the  whole  body  to 
be  affected,  though  this  varies  much.  It  lasts  from  three  to  twelve 
yi-ara  or  ev»n  iiion*.  In  tliret'  CJtsf<iof  tiiine  dB:ttb  m-curn-'d  in  three, 
six,  and  eleven  years.  Dcatb  is  due  to  exlumatiim  and  may  be  ao- 
OOini*auied  by  mild  delirium  and  fever. 

The  dln-jmmt  must  be  made  from  senile  tremor,  multiple  scle- 
Tosis,  post-hem iplegio  tremor,  and  wrj'nerk  affecting  the  extensors 
bilaterally  (retrocollic  spasm).  Sonilo  trfroor  occurs  in  the  very  old 
and  affects  the  head  first  and  most.  Tn  mtiltipln  Hclercaia  the  lr«mar 
is  more  jerky  aiid  is  a  tremor  of  motion ;  there  are  nystagmus,  syl- 
labic speech,  aii<l  often  apoplectiform  attacks,  eye  trouble,  and 
paralj-sea. 

Post-hem iplegic  tremor  is  acconii>anied  by  a  hintury  of  benii* 
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*Vm jtrotfnosu  is  fuTorablo  as  reganls  )ifoi  unfHvoiablt^  as  regards 
cure  i  and  iioc  very  gooA  as  to  bringing  ubout  a  ccsaniioa  of  pnigims 
in  the  Hyiuiitoins.  The  prugrcBS  of  thn  inatady,  however,  can  be 
delayed. 

Ptttlwlogical  Ana  font  tf  ami  I'atholiHjy, — Tlw  post- mortem  chiiuges 
are  not  very  marked,  and  ate  t^ei-n  mostly  in  tlie  sitinul  cunl  anil 
medulla.  There  are  eougestion  ami  dilatation  of  vesscU  in  tlie  tciiiy 
mutter,  a  diIT)i»e  iiicreaBn  uf  iiitfrstitint  tisstie,  ati-ojihy  ami  pig- 
meatatioii  of  cells  (Fig».  21M)  and  2lVi).  The  pron'sa  is  bUggCMiive 
xjf  a  chronic  iiiterstiliat  iiiHammatioii  witli  t-ell  dt'geueruliou.  Ifcig 
probably  a  jiost-iuffrcti<niji  jiroccs-s,  M-ith  a  toxiii  Whiiid  it.  The 
cerehru-spinnl  iiint-iir  neuron  is  the  most  at  fault;  and  it  seems  as 
if  the  cQuiiectioos  between  its  end  brushes  luid  the  motor  celU  of 
the  t>[)Ui:il  curd  wei-e  iotetfertHl  with.  Hence  Uie  peculiar  "hold* 
ups,"  tlie  rigidity  and  tremoi  of  the  disease. 

Paralysis  agitans  is  certainly  not  merely  a  iiremature  senility, 
as  some  have  taught. 

Treatment. — The  most  ImiMirtant  measure  is  rest,  mental  and 
physical,  with  plenty  of  fi-esli  air.  >'u  special  diet  \»  inditiated. 
LukeTraim  batlis  and  mild  massage  aie  agreeable  and  helpful.  I 
know  of  i»o  climatic  cure.  The  galvanic  current  ptodurea  temporary 
relief;  it  should  bo  given  daily.  Hyoscine  hydrobromate,  first  used 
by  Charcot  and  iiitroiluced  into  this  country  by  Seguin,  is  of  much 
temporary  value  in  relieving  the  tremor  (gi.  ^^^  ineieased).  Ocxleine 
and  morphine  give  the  best  pemuuient  results.  Quinine  aiul  min- 
eral acids  are  uf  mm-h  iu>rvii-e  in  relieving  the  vasomotor  and  sensory 
symptoms.  I  have  used  bromide  u£  nrauium(gr.  ■^)  with  some  ap' 
|)areutly  good  results.  Arsenic,  Indian  hemp,  tinct.  veratnuu  viride, 
salicin,  and  salicyute  uf  sodium  riuik  next  in  value.  Nitrate  of  silver, 
conium,  curare,  bromiiles,  atropine,  phosphorus,  cod-liver  oil,  iron, 
and  picrotoxin  have  all  been  recommended.  Bromide  often  helps 
the  insomnia  and  restlessness.  Kxtract  of  pituitary  gland  in  dases 
of  gr.  XXX.  to  si.  daily  quiets  the  system  ali^o. 

Suspension  is  of  some  usu  iu  a  minority  of  ease's  not  tco  much 
advanced.  Tlie  mind  iu  paralysis  agitans  is  sometimes  in  an  emo- 
tional, almost  hysterical,  condition,  and  patients  are  easily  made 
better  for  a  time  by  some  psychical  influence.  ITypnotism  Viy  meAiis 
of  fascination  is  said  to  bo  of  use,  but  it  has  failed  in  my  experience. 


CHAPTER   XXVn. 

TKOPHIC   A^D  VASOMOTOK  DISORDERS. 

PiuMiREiiiiJVK  VAciAtt  UKMiATQOPur  is  H  disease  characterized 
by  a  i>rogrc»Aive  wiuitmg  uf  utiti  sido  of  tlic  face. 

Ktiolotji/. — It  begins  ofteiie&t  in  the  yuuug  between  the  ages  of 
ten  and  tweiity.  Feinalea  are  juore  affected.*  There  is  in  rare 
caaeft  ti  licreilitaty  history.  lujury  and  infeetioos  feverd  somctiiaeB 
start  lip  the  trtinlile.     Ttie  left  side  is  uftcner  attanktvl. 

Symjftonu. — The  disease  begins  very  grulually  iuid  ftbuws  itaeU 


Flu.  S33.— Facial  HinATiiopRT.  lUsbr  Rtaob,  ilkovlnit  klopm^n  aixl  rmmem, 

first  in  ])atrhes.     Tho  skill  gets  thinner,  there  is  loss  uf  iiigiiipnt, 
hairs  fall  out,  and  Ibe  areas  may  have  a  yellovish  appearance. 
Sometimes  the  periosteum  and  t>on6  are  affected,  and  shallow  d«- 
preaaions  are  forniM  whirhmayb^  ann^rthetic  (Pig.  232).     Thesub- 
tiitanoous  tiesiue  is  most  invulved,  the  muscles  suffer  least,  and  there  ^j 
are  no  changes  in  electrieal  reaction.     The  musides  of  niastimtioa  ^| 
are  nsunlly  spared.     The  bona  undergoes  general  atrophy  and  th«  ^ 
lower  jaw  may  be  rediiceil  to  two-thirds  the  noriuiil  «ize.     The  se- 
cretion of  sebum  ceaAes^  but  that  of  swtat  may  bo  increased.     ThA 

*  AIhiuc  100  \xm*  tmve  bei'n  reporlnl.  Amnog  G  f>ecn  hy  m^wlf.  3  wn« 
111  (i.-nuil('x.  2  fa  niaW.  The  disesH  ia  all  cues,  M  far  as  could  l»  foum^ 
be^itn  tjvtWf.-cD  tho  tenth  and  twentk-th  yean. 
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temperatiiro  falls.  Thera  ar^  a  sinking  iu  of  tlie  eye,  narron-ing  of 
the  lid,  aiid  dilatatloD  of  the  pupil.  There  is  sonietinies  pain  and 
rarely  aniestljesia.  Th«  tongue  and  otlw i*  parta  of  tho  UAy  may  be 
involved.  Spasmodic  movements  of  the  iiiuarI«-8  of  mastication  have 
been  nofced  (B.  Sachs).  Scleroderma  sometiiues  api>e&rs  on  the  face 
or  banils. 

The  disease  progresses  ruther  rapidly  at  first,  but  finally  uuinuH 
to  a  standstiU.     It  docts  not  shorten  life, 

V'ttliitl'i^jf. — There  has  been  found  a  degenerative  neuritis  in- 
volving the  fibres  of  the  trigemlnuH;  ib<  dei<oending  root  and  tho 
EUbstniitia  nigra  weru  atrophied  (Mendel). 

The  iliatfuouis  is  easy.      Hemiplegia  with  ati-ophy  iu  uUUdren, 
oongeitital   aflymmetry,   and   ntrophy    from 
groas  lesions  of  the  norvo  are  dintinguishi^d 
by  their  stationary  character  or  the  prtw- 
eoce  of  severe  pain. 

Tn-4iftHrHt.  —  There  is  no  treatment 
known  to  be  of  service.  Tonics,  ioiliiieii, 
and  eleetricitj  may  be  tried.  Dercom  hu 
suggestwl  resecting  the  irigemlual  nerve. 

PbooREBSIVK       Fai;!  a  I,       IlKHIUYI'litt* 

TKoi-av    is    aa    extremely    nire   condition, 

only  eleven    cnsos    having  been    reported.        ^^    ws,  - Factm,  H«m- 

It  is  usually  rongenitat  in  ori},Mn,  but  niuy     mnn-nicpiiv  lAwMivn  n 

develop  in  connectioa  with  giantism,  as  in     *  Q"*-*""- 

a  case  oE  my  own  (Fig.  233). 


ACKOMEGALT  {.MAKtR*S  lllSKASR). 

AeromegaJy  is  a  chronic  dystrophy  characterized  by  grailual  en- 
largement of  the  hand»,  feet,  head,  and  bhorax,  and  by  a  dorso-oer- 
vical  kyphosis.  Though  tlie  diseaae  was -first  described  only  ten 
Te«r9  ago  by  I'.  Marie,  the  number  of  cases  re|xirl*Hl  is  rapidly 
increasing,  and  if  one  includes  various  abortive  types  it  is  not 
extremely  rare. 

EVviht'jtj. — lb  affects  the  two  sexes  nearly  alike.  It  begins  b4" 
tween  the  agt-s  of  eighteen  and  tw'?uty-»ix;  recently  a  congenital 
case  has  been  reported,  ^o  hereditary  influence  or  definite  exciting 
cause  is  known.  Tlio  ]>atienta  are  ijoraetimes  naturally  endowed 
witli  large  extremities. 

SymptoiHg. —  The  disease  begins  with  a  gradual  enlargement  of 
the  hands,  feet,  and  head.  In  women  there  is  aweuorrhuiH,  in  men 
sexual  weaknesa;  slight  rheumatic  pains,  huadaches,  mulaiae,  men- 
tal hebetndo,  aiia.'mia,  and  generul  weakness  are  present.  The  skin  is 
dry  and  there  is  polyuria. 


N8 


blSKASBA  OK   TBK   XRRT0F5  STSTEJI. 


Thu  hypertrophy  affects  the  soft  parts  as  well  u  boues.  In 
tiieselsttvr  tUere  :tre  periutit«al  thickt?uii)g  ondhyperplusiat  withtha 
result  of  priHiufiiig  increase  in  wiiHIi  luure  Uiau  length.  The  arms 
are  not  mtirh  involve^!,  nor  is  the  shouldL-r  girdle,  except  the  rlav- 
icle.  The  lower  jaw  i*i  nuu-h  more  involved  than  the  cranium.  The 
ton^e,  lips,  and  nose  are  enormouslj'  hyp6rtrophi«d  (Fi);.  2S4). 
Th«  thorax  is  enlarged  aiit«ro>post<nutly  and  flattened.  Thei-e  is 
HOinetiiites  diilne;^»  over  the  sternum  due  to  persistence  of  the  thrnita. 
The  pelvis  may  be  enlarged,  but  the  hip  and  le^f  bouea  are  gcatr- 


no,  tU TMft  Pats  ih  AaKHMttLX  (CunchnwoX 

ally  spared.  The  hands  and  feet  undergo  enormous  hypertrophy 
(Fig.  ^3o).  Tlie  followinK  <'>-n>  ^nt\e  of  the  ineasuTeroenta  in  the 
case  that  has  come  uniler  my  obsHrvatioo,  reported  by  A<iler^  and  in 
oaaes  reported  by  O»bonie  and  Tnckard: 

UuiiEtli  iir  Uaud.      .  .        .  7.0  Id   fli  locllML 

U-ii^tb  iif  fmrt ll.Ttolsi      " 

Cranial  rfrciimfrroncf 24     to  Mf      ** 

Clrcmnfcrrtiro  n(  Uinrai -1-1  * 

The  vision  is  sometimes  impaired  and  there  may  be  hemianopeia. 
Tha  muaolea  may  be  at  first  hypertrophted,  later  atrophied.  'Hier* 
are  no  paralyses  and  rarely  any  antrsthesiie. 

The  disease  runs  a  very  rhronic  course,  lasting  ten  or  twen^ 
years. 

Pathottfffif,  -ThvTV  has  been  found  an  enlargement  ol  the  pita- 
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itar^  body  iu  iienrly  all  cases,  auO  it  is  proliabte\hat  llie  diseaiia  is 
due  tu  diHurtler  of  its  function.  Tlie  attempts  to  pkce  tbe  dwnise 
in  lelatioi)  with  a  pcrsisteiit  tliymiM,  seleroiic  changes  of  the  sym- 
patheUr,  and  dineaAe  of  the  thymu),  aU  of  \rhirh  conditionn  havd  boMt 
found,  are  unsuccessful.  Th«  diM'ase  muKt  I*  l■o^,•:l^ded  as  a  perver- 
sion of  nutrition  due  to  defective  action  of  the  pituitary  gland. 

Thp  dUujnosia  must  ha  iiia4le  from  con.i,'oriiial  pnlargenieutji,  from 
«>-called  jfiant  growtli  wliich  affects  singli!  uii^iiilM'rft,  and  iruiu  uaUt- 


Fio.  ISS.— trnutii.  n*mi  Aim  Hjtyn  ra  Acbohmalt* 

Uifl  dffbnmans.  In  tlio  latter  diaeuso  it  ia  the  shafts  of  tho  long 
bouee  and  the  cranium,  not  the  face,  which  are  involved. 

PneumfOgenic  uttfo-nrthrrrjiitrhij  is  the  name  given  by  Marie  to  ft 
dlsesBS  masociated  with  pulmonary  and  pleuritic  disi^as*-,  nnd  charac* 
terized  by  enlargement  of  the  extremities  and  ]>eculiar  deformitJea 
of  the  t^iuiual  phalangeii.  Tho  enlargements  arc  not  uniform. 
The  tongue  is  not  affected.  The  wrist  and  ankle  bones  are  hyper* 
trophiud,  the  liuger-tips  are  bullwus  and  spade  shaped. 

J'rojrnwHf.— Acromegaly  is  lucurahle,  but  it  has  been  arrestedr 
or  at  least  has  eeaseiL  to  progresA,  and  it  may  not  greatly  shorten 
life. 

TrratmrHt.^Qa&^ii  liavH  Iweu  r<*i>»)rt«Hl  in  which  iodide  of  potas- 
sium and  arseine  have  arrebt^^'d  the  disease.  In  Keueral,  the  treat' 
meat  is  only  HynLptoinatii-,  hut  fi^cdiug  with  pitvtitar}*  gland  iu 
lBi:ge  doses  igr.  xl. )  should  be  tried. 


5fK) 


niSKASKK   OF   THR   XKRVOCS  SYitTEU. 


MTXtEDEMA. 

MyxnHiPOia  in  a  rliatKise  uf  On:  tli^ruid  gland,  but  iM  Rymptams 
are  ^il(  lui-gfl^'  uei-vuut)  thut  a  brief  tlestriptivit  uf  it  is  justitteU  here. 
It  is  a  tbiouic!  disotJt^r,  due,  as  a  ml*,  to  an  interstitial  thyroiditia, 
a&d  cliaracterizeil  ty  a  soM  a;<1i-iTia  of  tiio  aubcutaueous  tissucv  dij 
akin,  loss  of  hair,  gubnormal  tr-nippratuM*,  mental  dnlness,  and  eren 
iunuicy  aud  idiocy.     It  ium  twu  furinti — Uiu  ujuymiilal  and  infantila 


F»,  88».— A  0«n  OF  WTXfXDiMA  Di  A  MtB  jmb)  KWimr-Forn  Vum  OtBfwry 


I 


— causing  a  condition  kuowu  as  cretiniBin;  utd  an  adult  form  con- 
stituting tiiyxa-ilenm  proper. 

It  ocrurs  most  often  between  the  nges  of  tbirtj'  and  fif^,  and 
oftener  in  wiimfn  (aeven  to  one).  It  in  seen  oft«n«st  in  temperate 
climates.  Hereditary  influence^  alcoholism^  and  syphilis  are  not 
predispuaiu^  fsu'torBi  leml  puibiiniiug  may  be  a  cause. 

It  begins  slowly.  The  patient  is  languid  and  dull,  and  Isnii' 
usually  seoaitlTe  to  cold.  VoUiutary  morempnts  are  slow;  the 
weight  increases  an^l  a  Folid  oedema  which  does  not  dent  on  prcMUie 
develops  in  tho  face  and  extremities.  The  skin  gets  dr^*  and  rtragb, 
the  hair  begins  to  faU,  the  temperature  is  svibuorma^  1°  to  2°  7. 


TRUPUIQ  AND   VASOHUTtlK    IilSOKUBBS. 
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MontAlly  tlie  patient  in  dull,  fur^eCful,  dfprcsKed,  and  in  one-fiftli 
of  the  crises  melancholiu,  maiita^  or  dpiiieiitia  develops.  Tlio  nius- 
cles  are  weak,  the  gait  in  slow,  the  vuice  Ihnu-so  and  mouatoiunis. 
Tlieru  is  cousidvrable  auwiuiH  and  th«  ht^art  la  weak.  The  pulse  U 
ftlow  and  the  arterial  tPQsion  low.  AlhiiTnimiria  iit  prest^t  in  tw^titj 
per  (*ut  of  cas«6,  ami  hf  Diorrhayes  may  o«ur. 

The  ])alh>r,  OMl^ma,  Joss  of  hair,  and  tneiital  kebptude  g^lvo  to 
the  face  a  chaiucteristio  expression  (Fig.  23<i).  The  diBense  may 
ruu  a  i'(.mrso  uf  nix  or  sevt>n  years,  the  patient  dyiu^  uf  t-ardiac 
weakness  or  some  intfrcurrwnt  malady. 

The  disorder  is  due  in  most  cases  to  a  rhronic  interstitial  thy- 
roiditis which  utiiiaJly  oaiiaex  atruphy  of  the  gliuid.  It  niay  be 
produced  by  artifivial  removal  of  the  thyroid.  The  roKult  of  this  is 
a  defective  action  of  the  thyroid,  and  a  consequent  poisooiug  of 
the  i^stem  and  deposit  of  mucin  in  the  subcutaocoua  tissue  espe- 
cially. 

The  diagnosis  is  baaed  upon  the  pecidiar  pliyiiiognomy  duo  to 
the  (luluma  pallor;  the  loRs  of  hair,  eubnornial  temperature,  muutal 
hebetude,  and  atrophied  thyroid. 

The  prognosis  is  good  if  treatment  lit  instituted. 

The  treatment  consists  in  the  admiiubtration  of  the  thyroid  ex- 
tract in  daily  dusfs  ran^^ing  from  five  In  forty  grains  or  even  murei. 
The  results  are  most  biilliaut,  and  humanity  owes  much  t«  Dr. 
George  R.  Murray,  who  fir»t  institute<l  it. 

Cbeti.msn. 

Cretinism  is  a  form  of  inyKwlema  due  to  absence,  atrophy,  or  de- 
fective function  of  the  thyroid  gland,  occurring  congenitaJly  or  dur- 


fto.  ST.— a  Camsi  Dvutr.  aoks  Twsx-nr  (l-MRjuakj). 

inp  infantile  life.     The  disease  CKTiira  einlcmically  in  parts  of  Eu- 
rope, but  only  BiK>radically  and  happily  with  great  rarity  In  America, 
86 


(Murniyj. 

Tb«  mind  ii  dull  and  placid,  tlic  muBclea  aro  weak,  the  abdomen 
ia  ]>rotiilier»iit,  the  hands  and  ftH'ture  tiroad  and  thick;  the  paticns 
are  ojiEemii.',  the  temperature  is  subaormal.  The  arredtml  boililj 
growth  in  such  that  on  renching  adult  age  the  stature  may  be  only 
twculjr-eight  to  thirlv-thn'B  incheii  (Fig.  238). 

CreUns  usually  di«  young,  but  aomo  survive  tn  the  age  of 
or  iwtj. 


TROI'tfir   AN[>  VASOUMTOK   l>IAOKnRlbt, 
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The  treatment  is  the  same  as  that  of  iuyx<K4]«fiQa.  Kkf^,  too,  If 
the  i-ase  is  seen  beforo  a(lot6se«nr«,  brilliant  resultti  can  be  obtainecL 

ANGICfNKVnOTIO    (KdKNA    (ClKCVXilCRIUKP    (£i>K31A). 

Angio'npurotic  a:«l(^nia  is  a  functional  diwriler  rharactcrizivl  by 
the  rather  rapid  appearance  of  ciminiacribed  swellings  upon  ililTer- 
ent  {larta  of  tlio  body,  ihetto  swellings  being  due  to  disturbances  of 
vasomotor  innervation  and  not  of  aa  iuflauuuatory  chara<'ter.  The 
iliBease  oc-curs  ofteuest  in  early  ndiilt  life,  tlie  aveia^re  a^-e  being 
from  twenty  to  thirty,  but  it  has  bei-u  observed  iu  young  children 
and  even  in  the  ageil.  H  ccimrs  nftener  in  iitales  than  in  female^ 
except  in  this  country',  where  tha  reverse  ratio  exlsta.  Hereditary 
influence  playa  a  i>ait  in  ftouie  caises;  the  disease  haa  U.-en  known  to 
nin  in  families.  It  ociurs  often*- r  in  winter  and  oft^ner  in  the  eai'ly 
momiiig  hours.  Kxhausting  occupations  predispose  to  it.  The  ex- 
citing cau»ni  are  middon  exposure  to  cold,  slight  tranniatinniK,  fright, 
anxiety-,  grief,  aiul  tlie  ingestion  of  certain  kinds  of  food  such  as 
apples  or  fish.  A  peculiar  form  of  this  osdema  aoems  to  develop  m 
oonnection  with  menstruation. 

Si/mptoma. — Thf  disease  appears  without  much  if  any  warning. 
In  a  few  minutes  or  houra  there  develops  a  circuniHcribed  swelltug 
ujwn  the  iaee  or  arms  or  hands.  This  swelling  varies  in  diameter 
from  one-hulf  inch  to  two  or  tliree  inches.  It  may  be  dark  reddish 
or  rosy  or  it  may  be  pale  niid  waxy.  It  docs  not  ca.<tily  pit  on  pres- 
sure. There  is  sometimes  a  local  rise,  sometimes  a  fall  in  tempera- 
ture. It  is  accompanied  by  sensations  cf  tcusiou  aiuI  sUilncas,  scald* 
ing,  burning,  and  sometimes  itching,  but  there  is  no  actual  pain. 
The  swelliug  is  usually  single,  but  it  may  he  multiple.  Itis  located 
most  often  upon  the  face,  next  ujwn  the  extremities,  particularly  the 
hands;  next  on  the  body,  then  in  the  larynx  and  tliroat,  and  then 
on  the  genitals.  Tlie  swellings  last  from  a  few  hoiira  to  two  or 
three  days.  Between  the  attacks  tlie  patient  f<:^ls  well.  They  ure 
apt  to  return  at  intervals  of  three  or  four  weeks  to  several  months. 
Sometimes  they  are  brought  out  only  by  certain  peculiar  exciting 
causes^  such  as  indigestion  or  mental  anxieties  or  onioLiootd  disturb- 
ances.  When  the  disease  attacks  the  larynx  or  throat,  serious 
symptoms  of  dyspncea  and  suffocation  may  appear;  surgical  iuter- 
ferenoe  may  even  be  calle*!  for,  and  death  has  been  known  to  re- 
sntt  It  has  been  thought  that  neurotic  of<lema  may  sometimes  at- 
tack the  stomach,  producingsyiuptums  of  nausea,  vomiting,  and  great 
gastro'intestinal  distress,  and  an  aente  neurotic  osdcma  possibly  some- 
times attacks  the  lungs.  This,  however,  is  unlikely,  since  the  vaso- 
motor innervation  of  the  pulmonary  blood*ve«scU  is  a  very  stable  one. 


S64  DIBEABEB  OF  THE   MBBVOUS   SYSTEM. 

Ths  pcttholoffy  of  the  disease  ia  not  known,  except  that  it  is  un- 
questionably a  disorder  due  primarily  to  disturbance  in  nerve  inner- 
vation. The  nerves  affected  are,  farthermore,  undoubtedly  vaso- 
motor nerves.  The  cedema  is  precisely  similar  to  that  which  is 
associated  with  attacks  of  tic  douloureux  and  migraine. 

Diagnosis. — The  symptoms  of  the  disease  are  so  peculiar  that 
they  are  easily  recognized.  The  spontaneous  appearance  of  the 
oedema,  its  recurrence  at  certain  intervals,  and  the  absence  of  pain 
and  evidences  of  inflammation  are  sufficient  usually  to  enable  us  to 
recognize  it.  The  giant  urticaria  is  a  disease  resembling  neurotic 
oedema  and  probably  closely  allied  to  it.  The  blue  and  the  white 
oedema  of  hysterics  differs  in  being  persistent  and  associated  with 
paralyses,  aneesthesias,  and  contractures. 

The  prognosis,  so  far  as  cure  is  concerned,  is  not  very  good. 
The  attacks,  however,  can  be  ameliorated,  and  the  disease  itself  is 
not  serious  as  regards  life  and  the  enjoyment  of  a  fair  degree  of 
general  health. 

The  treatmmt  consists  in  the  adoption  of  such  measures  as  will 
give  tone  and  stability  to  the  nervous  system ;  the  use  of  cold  both^ 
exercise,  and  massage  is  indicated.  Intemally  mineral  acids  and 
Btrychnine  may  be  of  some  value.  Cascaraf  nuz  vomica,  the  salicy- 
lates, arsenic,  quinine,  and  atropine  are  all  drugs  which  have  beeo 
recommended. 
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THE    DISORDERS    OF    SLEEP. 

InsoM-ma,    HrFXOTisM,   MoKitin    Somn'olknck,    Catalkf^y, 
TitA>fCK,  Lktilakoy,  tiik  Slfki'Ivo  Sicknkss. 

Slkrf  is  a  flonilitiui]  in  wbicb  cotiaciousness  is  iionnally  toet  and 
in  which  the  vhote  body,  but  particularly  Uie  brttiu,  eujayu  £mio- 
ticHial  r«8t,  wbilu  cuustriictivQ  and  nutritive  acti%-ity  goes  on. 

/'hythtnffi/.  —  Tbo  most  oonspicuous  phenomenon  of  sleep  is  the 
subsiden>L-e  of  the  higbpi-  <?er»hral  (unrtiuuH;  yet  other  organo,  nota- 
bly tho  muscular  system,  also  take  p;.rt  in  the  noting- process. 
The  brain  duiing  slot-]!  ih  tiJightly  auu-iiiu:,  the  deficiency  in  blood 
being  B  part  of,  but  Dot  the  cause  of,  the  phenomenon.  The  remote 
cauad  of  st««p  is  iuherent  in  the  nervous  tissue  iUtelf,  which  follovrs 
the  great  rhythmical  lav,  (>ommoii  to  all  It  vini;  tissue,  of  rise  and  fall 
ia  its  irritability.  It  ts  probable  that  the  immediate  causeof  drow 
sinoss  ia  tho  exhaustion  of  the  irritability  of  tho  cortical  celUt  and 
the  b«iiumbing  of  them  by  the  oirculatiou  of  waste  products  in  the 
blood.  Many  fart.-*  in  the  history  of  the  p:^tholo^;J'  of  the  brain 
point  to  the  existence  of  a  sleep  centre,  n-hich,  lK»ing  especially 
acted  upon,  tenda  to  inhibit  Uie  ransciunsni^sa  and  draw  the  .mind 
into  a  somnolent  state. 

As  sleep  in  only  a  function,  we  eaunot  upeak  of  its  diseasus,  but 
only  of  its  disorders,  and  theses  really  form  Imt  a  part  of  the  dis- 
eases of  the  brain  or  of  general  diseases.  It  is  a  matter  of  conven- 
ieni'p,  however,  to  discuss  aoinn  of  these  sepanitvly. 

Cifuttijiitition. — Custom  has  e.stablished  the  use  of  certain  terms 
for  the  various  disorders  of  sleep,  and  such  t^-rius  must  be  for  the 
most  part  adhered  to.  Tt  will  be  proper,  however,  for  the  sake  of 
compIcterieH.s,  to  urranf];e  the  viirimm  dinturbanoes  we  are  to  disouas 
in  atTonUuice  with  the  modern  methods  of  studying  the  pathological 
changes  of  bodily  fuuctious.  We  propose,  therefore,  the  following 
elaasifiration,  which  indicates  the  vnrious  depressions,  exaltations, 
and  jierverstons  of  the  functions  of  slt^p: 

I.  Stale  of  normal  »lwp     Ilgpmtk.       Sonmus. 
II.  8tat««of  nbaeoccofalve]).    Ahfp-      tnsointila. 


fi6lj  Dli>BASfS   OP  THE   XEBrOUS  6TSTE1C. 

IIL  States  of  pervert«<l  or  utiflcUl      Dreama,    nightmare,    night     temn, 
sleep.     Parahgpmma,  sleep-dniukeDDess.  Bomnambuliam, 

bypDotUm. 
IT.  States  of  ezcessiTe  or  ftequent      Morbid   aomDolenoe,   psTOX/amtl 
drowsiness  and  sleep.     Hj/per-  sleep,    epileptic    sleeping-attacks, 

hypmms.  trance  sleep,  lethargy,  aleeping- 

eickDcssof  Africa. 

I.  Normal  sleep  varies  much  in  accordance  with  a^,  eex,  the 
individua],  and,  to  a  slight  extent,  with  occupation,  race,  and  cli* 
mate.  The  infant  sleeps,  fourteen  or  sixteen  hours  out  of  the  twenty- 
four,  the  adult  needs  about  eight  hours,  while  the  aged  live  health- 
fully with  but  six.  Women  need  half  an  hour  or  an  hour  more  than 
men,  A  few  persons,  generally  men,  need  nine,  ten,  or  even  twelve 
hours  of  sleep  daily;  others  require  only  six.  Brain  workers,  as  a 
class,  take  less  sleep  tlian  laborers.  Sleep  is  sounder  and  longer  iu 
cold  climates  and  among  northern  races. 

II.  Insomnia  is  a  term  given  to  conditions  in  which  persons 
simply  suffer  from  insuffiuient  and  restless  sleep  or  from  entire  ab- 
sence of  sleep  for  a  long  time.  Such  conditions  result  from  a  great 
variety  of  causes.  It  is  ray  purpose  to  discuss  only  those  forms  in 
which  the  trouble  is  functional  or  nutritional,  leaving  out  of  consid- 
eration the  symptomatic  insomnia  of  organic  brain  disease  and  that 
occurring  as  the  result  of  painful  diseases. 

An  entire  absence  of  the  capacity  to  sleep  occurs  most  often  and 
typically  at  the  onset  or  in  the  course  of  insanity.  It  is  here  a 
prominent  and  most  distressing  symptom.  The  length  of  time  dur- 
ing which  a  person  can  live  without  any  sleep  is  about  the  same  as 
that  during  which  he  can  go  without  food,  viz.,  three  weeks.  Many 
hysterical,  neurasthenic,  or  incipiently  insane  individuals  will  assert 
that  they  have  not  slept  for  weeks,  but  careful  examination  shows 
that  they  have  at  least  been  in  a  drowsy,  somnolent  condition,  which 
is,  in  a  measure,  jihysiologically  equivalent  to  sleep. 

Et h f tnj I/. ^— The  oases  in  whicli  persons  can  get  only  a  troubled 
rest  of  a  few  hours  are  much  more  numerous.  It  is  a  disorder  of 
the  third,  fourth,  and  fifth  decades  of  life.  Women  are  less  liable 
to  suffer  from  it  than  men,  aiul  the  laboring  classes  less  than  those 
engaged  in  business  or  professional  pursuits.  A  frequent  symptom 
of  neurasthenia  is  an  imperf^t,  and  especially  an  unresting,  sleep. 
In  gdut  anil  in  the  so-called  latent  gout,  or  lithwmia,  insomnia  is  a 
frequent  symptom.  One  of  the  few  nervous  symptoms  of  secondary 
syphilis  is  insomnia.  Insomnia  may  develop  as  a  bad  nervous  habit 
in  persons  who  are  nefjlectful  of  themselves.  It  occurs  sometimes 
as  an  liereditarv  neurosis,  T  am  acquainted  with  a  family  in  which, 
for  four  generations,  one  or  more  of  the  members  have  suffered  from 
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ohronic  iusutnnia  Uinmgltoiit  life.  In  ana^mm  aud  chloroeia  tbera 
u  oftea  iusoiunia  Ht  niglit,  combined  with  somitoleuce  (luring  Iho 
daytime.  ItiKease  uf  tli<«  heart  ami  ftrt^ries  may  \i'hi\  to  insomniA, 
aiitl  iindfr  this  liead  rume  the  cases  which  ocj-ur  In  Iti-ight' s  iiiat-ase 
irtth  tense  arlfries  ami  auifuiic  hrulnK.  Disonlers  of  the  stomach 
lend  to  disturbed  sleep  oftencr  ihan  tu  roiiiijlrti^  insomnia,  and  the 
liver,  whun  iuaclivt-,  raii8«it  suuiuulenic  luthrr  than  tho  vontraiy. 
The  poifion  of  iiialaiia  and  the  toxir  agents  of  fever  nmst  be  added 
to  tho  list  of  causes  of  imperfect  sleep. 

Tt  will  be  Been  tliac  thi>  caiiKca  of  rbmnii!  functional  innomnia 
may  bo  <-lH.ssed  under  thit  following  licadtt: 

1.  Neurasthenic  and  vawmotor,  incliuLinif  herKlitary  and  habit 
insomnia. 

2.  VH3iii1ar  Hiic)  i^ardiac-^  iiu-luding  htiart  diiteaiiiv  aiterial  tUinwia, 
and  {general  auvniia. 

3.  Auto-toxic  or  diat)i«tic,  indudiuK  lithtemia,  gout,  and 
anemia. 

4.  Toxic,  including  syphilis,  lead,  malaria,  tobacco^  and  variola 
drugs,  such  as  coffee,  tea,  ond  cocoa. 

lu  man/  cases  there  cxista  a  combination  of  these  causes. 

Sympttms. — The  forma  and  Uegrfes  of  insomnia  vary  greatly. 
In  children  it  is  aocoin|>aitipd  usually  by  uiiirh  mental  and  physi- 
cal didturbaiicc.  The  {utticiit  is  rcstlceis,  cxrittn],  talkative,  or  qucr^ 
nloua  and  irritable.  The  irisomnio  child  is  more  ill  than  the  insom- 
nic  adult.  In  ueiifasthenic  insomnia  theiu  is  a  tumtilt  of  thougbtB 
which  prevent  alt-ep,  or  sleep  is  jniperliiial,  iini*st*ug,  and  iiiter- 
ruptiHl  by  dreams.  In  many  ca-ses  of  innanity  insomnia  is  char- 
acterized by  great  motor  restlessness.  In  ohl  peopk  insomnia  is 
generally  of  tK')  quiet  kind. 

Treatment: — As  insouiiiia  in  atl  its  pluuies  is  oftfu  a  symptom  of 
some  general  disorder,  treatment  of  a  curative  kind  must  l)«  directed 
to  this.  Antcmia,  litb.-Kmta,  uratmia,  malaria,  and  the  other  tozio 
influences  must  ba  rnnioved  hy  rcm<*dies  ailaptt^l  to  Uicso  conditions. 
But  besides  coustitntional  treatment  there  is  a  symptomatic  treat* 
ment  which  will  be  discusseil  here,  premising,  however,  that  while 
there  are  many  sleep-producing  medicines  th4>re  ni-o  no  good  drttf/t 
for  itunmni/i. 

The  older  physicians  in  treating  sleeplessness,  used  to  depRod 
l&rgely  on  hyowyamus,  camphor,  opium,  and  the  fetid  ilnigs,  such 
as  asafo.-tid.'i,  ntusk.  and  valerian,  llyoscyamus  is  still  used.  It  is 
to  l)e  given  in  large  doses,  such  as  Kve  or  ten  grains  of  the  extract 
or  even  moiv,  anil  from  ten  to  twenty  drops  of  the  fluid  extract. 
The  hydrobromate  of  hyoeoine,   in   doses  of  gr.  ^^  to  gr.  ^  or 
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iQoro,  is  ooe  of  the  best  forms.  Uyosoineis  indicated  in  the  inaotn* 
Ilia  of  the  insane,  Asii^cta-Uy  in  totma  acoompauiwl  b;  motor  as-, 
tivitj.  Chloral  hydt-ntu  still  boldii  itit  ovm  as  one  of  tUe  surest  o{' 
hvpnutini.  Thu  dangers  involved  in  ibi  utse  have  been  somewhaC 
exaggerated,  though  they  an-  anftirietitly  reul.  Dosea  of  gr.  x.  and 
gr.  XV.  are  often  quit«  lai-)^  cfnough.  bnt  lU  alcoholic  inaoninia  it 
may  be  given  in  twice  the  above  atnunnl^,  i^iiarded-willi  aiumonii 
and  digitiilis.  ^ot  a  few  pemuns  find  that  t-hloral  has  bad  effects. 
Th(>  ])ati;mt  awakes  with  ii  dull,  heavy  sensation  in  the  bead,  slight 
headache,  or  gastric  disturbance. 

'Die  vaiiouc)  bruniidcs  arit  rttieieut  and  safe  hypootioB  if  itTOpetlj 
nmd.  The  immediate  effect  of  them  is  Himply  seilative,  and  sleep 
is  not  prrahu-f'il  tmle<ut  very  large  doses  are  >^ven.  Some  persons 
are  even  kept  awake  by  average  doses  ;gr.  xv.  to  xx.).  la  inaum* 
Ilia,  Uicn.-fore,  bixiuiides  are  best  presvribed  in  dusett  of  gr.  xv.  three 
times  a  day.  Ily  the  second  evening  steep  ts  generally  secured. 
The  bromide  habit  is  rnrely  formed,  and  is  iu  itself  not  so  seriously 
injurious  as  the  elioloral  or  oiiiinii  habit.  The  bi-omideH  alone  are 
hardly  strong  encugli  hyimotict)  for  atcwholic  insomnia  or  the  insom- 
Dta  of  insanity.  I  huve  found  them  to  fail  in  the  tnsoninia  of  Ifae 
aged.  Paraldehyde  ranks  close  to  chloral  iu  ita  value  as  a  hypnotic. 
In  HDine  persons  it  iliKtiirbs  tlie  stomach,  but  not  in  all,  and  it  may 
be  used  as  a  hypnotic  for  munths  without  its  ]M)wer  being  impaired. 
It  is  a  disagreeable  drug,  and  thert*  is  nuUiiui*,  so  far  as  I  know, 
that  palliates  its  offensiveness.  1  prefer,  however,  to  prescribe  it 
in  3  i-  doses  |ioured  ujKin  a  teas]x>onfu1  of  powdered  sugar.  Ikieet ' 
of  3  as.  are  sutHoient  to  cjiuae  sleep  in  many  cases,  and  collapse  may 
be  caused  by  3  ij.  given  to  weak  patienttt.  Uretbane,  in  doses  of  & 
scruple  or  more,  is  a  mild  and  agreeable  hypnotic,  but  not  so  oertaia 
as  paraldehyde.  Amyleiie  hydmUi  is  a  hypnotic  of  properties 
similar  to  those  of  paraldehyde,  but  less  disagreeable.  It  is  given  in 
doses  of  about  one  dnichm.  Luputin  in  large  doses,  gr.  x.  to  gr. 
XX.,  is  a  good  liypnutio.  Suiphouol  in  doses  of  gr.  x.  lo  gr.  xxx. 
given  two  or  four  hours  before  retiring  is  one  of  the  beet  bypnoticil.  rj 
Chloral-amide  is  more  agreeable  and  safer  than  cliloral,  though 
it  acts  practically  in  the  same  way.  The  dose  is  >)  i<  to  ^  ij. 
Triuiial  in  ilnses  of  gr.  xv.  is  rather  l>cltcr  Lliaii  sulphonal. 

Among  the  antispasmodics  are  several  drugs  whicb  oooaakmaUy 
answer  well  iu  the  insmimiu  due  lo  uer%'ou8  irritability.  A  drvhm 
of  the  fluid  extr?.ct  of  valerian  or  of  spirits  of  lavender,  for  example, 
may  be  prescribed.  In  some  forms  of  insomnias — perhaps  best  in 
those  ilue  to  fever,  or  pain,  or  some  rheitnuitic  or  gouty  trouble — 
antipyrin  in  twenty-grain  doses  acts  well.     It  is  known  that  in 
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many  oaaes  of  mild  types  of  insumuia  il  ilo»e  of  vhUkey,  brandy,  or 
boer  will  put  the  palieut  to  sleep. 

Besides  drugs,  tlitre  are  many  hypenic  or  mechanical  mefwureg 
to  which  the  ptiysiriaii  may  snccoMfuUy  K&ort — li:itening  tu  inonoC- 
oiious  notsea,  rcadiug  dull  or  heavy  books,  oounttng,  or  keeptD);  be- 
fore the  fancy  some  blank  or  wnaryiiig  piuturo^ 

"A  flf>ck  of  slicpp  l1iat  Viaurrly  pass  by 
Oat'.  tkttcT  not: :  tL{-  Hoiiod  of  ntiti  untt  bt-ea 
Muraiiiring:  Lb«  full  of  rlwre.  vTiinlxunil  mn. 
Stiiuotli  nelds,  wUliu  tlicvu  of  whUt.  uekI  pure  cklet. " 

Mechanical  remedies  have  nearly  all  for  their  purpose  the 
withdrawal  of  the  blood  from  the  braiu  to  the  skin  and  abdominal 
visi-(>ra.  Hot  fcK)tbal.lin  or  wnrni  p'ni'riil  hatliA,  I'uld  doutdifs  down 
the  spine,  beating  the  limbs  with  rubber  haiitmert>,  brittk  exercise-,  a 
light  meal,  massage,  all  are  at  times  etticieut  hypuutics.  Peraoiis 
who  suffer  f  riim  insomnia  should  sleep  in  cold  rooms,  the  head  should 
ntit  be  too  high  or  very  low,  and  in  nioHt  cases  they  are  better 
without  lat«  suppers,  even  though  these  bo  light.  Mental  work 
should  be  laid  anlilo  sevt- ral  hours  before  retiring,  and  the  evening 
devoted  to  quiet  conversation  and  roaJing  or  amusementa  that  do 
not  actively  excite  the  uerv<*ti.  Many  persons  live  in  good  health 
thongh  they  sleep  in  the  day  ai^d  stay  awake  at  uiglit.  Joumaliats 
and  editors,  whose  work  obliges  them  to  go  to  bed  in  the  early 
morning,  often  continue  fui-  years  without  impairm«iiC  of  physical 
vigor.  Despite  thia,  it  is  true  that  the  best  time  for  alee])  is  at  nighty 
and  that  the  tdd  maxim,  "  Karly  to  bed, "  is  a  sound  one.  Yet  it  is 
not  the  ear]y  bird  that  gets  the  worm  so  miu^h  as  the  bird  that  has 
slept  we'll.  The  human  system  requires  a  certain  amount  of  sleep  and 
should  have  it.  The  induatriuUH  and  aui))iti<iiis  often  try  to  tnun 
tliemselves  to  shurter  hours,  but  though  they  may  succeed  fur  a  time, 
nature  will  not  be  cheated  out  of  her  due  and  health  suffers  in  the 
end.  It  is  a  widespread  rustom  in  some  countries  to  take  a  short 
nap  ill  tho  daytime,  and  the  custom  is  a  good  one.  America  h»s 
not  adopted  it.  but  might  do  so  with  benefit  to  the  health  of  her 
brain-working  clatts.  Many  from  childhood  up  do  nut  get  a  sufil- 
eient  amount  of  i4leep. 

lit.  Pkkvkrniuns  ANn  DisTon&AXCEs  or  Slkep. — Sleep  is  said 
to  reach  its  deepest  stage  in  from  one  to  two  hours  after  it  begius. 
There  is  tlieu  after  this  a  gradual  lessening  of  the  depth  uf  sleep. 
Probably  there  are  gn-at  variations  in  this  rule,  for  many  persons 
seem  tu  soundest  slumber  several  hours  after  falling  asleep.  But, 
at  any  rate,  there  are  lighter  stages  of  sleep  at  its  inception  and 
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toward  its  end.  These  are  the  favorite  titnfti)  for  rtreajiis,  and  at 
this  i>eriod  also  there  derfftop  the  ptwuUar  phenomena  of  sleep 
dnuiketmeas. 

Dreamt,  yiffhtmure. — When  sleep  is  perfect  and  jirDfouiui, 
dtSAins  aft^nvai-d  rf^membered  do  not  orciir.  Dreaming  is,  them- 
fore,  s  morbid  s^mpto]ii,  although  ofteu  of  trivial  significance,  es- 
pM-ially  if  it  occiirHat  about  the  time  of  natiiml  w»kii)g,  when  ttluu- 
ber  is,  in  its  physiological  course,  passing  into  the  Iighti->r  stages.  In 
sleup,  uo  luattui'  how  light,  the  action  of  the  regulating  centre  whicb 
directs  thought,  controls  emotion,  and  exhibit*  itself  in  Tolitlon  is 
suspended;  the  psychical  mechanism.,  if  excited  to  action  at  all, 
works  without  pur]>ow,  like  a  rudderlrsH  ithip  at  sea.  Ideas  autl 
emotions  siiet-eetl  each  other  by  the  laws  of  Hssoviation^  but  are  not 
properly  correlated,  and  jiulgment  and  logical  leasoniug  are  gone. 
As  a  rule,  dreams  are  made  up  of  somewhat  ordinary  ideas  and 
£ai)civH  incoherently  a»HtK-iiitMl,  and  sliifting  hK>  rapidly  to  rail  ap 
muuh  feeling.  When  from  some  pomi  in  ihe  l)oily  piinful  sensory 
excitations  ilo  produt-e  disagreeable  images,  einotiuus  of  a  moot  vio- 
lent kind  may  be  felt. 

In  the  earlier  stages  of  civilizatioii,  among  primitive  people, 
dreams  were  comparatively  rare.      When  they  did  come  with  vivid- 
ness they  were  rcgiirded  with  iiiiporlauce,  and  often  were  considered 
nsitattons  of  spirits.    Civilized  man  dreaniK  more,  but  ho  him  learned 
to  treat  his  fancies  with  corre8|>ondiiig  indifference.     The  attempt! 
of  scientific  men  to  formulate  laws  regai-diug  them  have  been  pro- 
dootive   of  small  results.      Some  diseases,    however,  cause,  as  a 
nde,  dreams  of  a  more  or  lesn   [leculiar  kind.     Thus  heart  disease 
Is  accompanied  by  dreiuns  of  impending  death.     I'revioua  to  a^' 
tacks  of  perebral  hemorrhage  |>atients  have  dreamed  of  experienc- 
ing some  frighttul  calamity  or  of  being  cut  in  twa      Intermittent 
fever  is  often  announced  by  persistent  dreams  of  a  terrifying  cl«r-| 
acter.      llamuioud  has  colltH'ted  u  lui^c  uiimU'r  of  what  he  terms  i 
prodixiniii!  dreams,  all  going  to  show  that  before  recogniiable  sigsa] 
of  disease  are  present  morbid  dreams  of  vainons  kinds  may  occat.i 
A  liters  says:  "Frightful  dreams  are  signs  of  I'erebnkl   congestion. 
l>i-eamK  about  lire  are,  in  women,  a  sign  of  impending  hemorrhage. 
Dreams  about  blood  and  red  objects  are  signs  of  inHammatcH'y  eon* 
ditions.     Dreams  of  distorted  forms  are  frequently  a  sign  of  abilora* 
inal  obstructions  and  diseas4^8  uf  the  liver." 

yightmam  is  a  disorder  incident  to  the  hy|>ohypnotto  stale^  or 
that  of  incomplete  sleep.  It  is  me  of  those  minor  ilia  that  are 
nearly  always  symptomatic  of  an  injtation  iu  some  part  of  the 
body.     The  usual  causes  of  it  are  some  digestive  disturbance  (re- 
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pletion)  and  cardiac  dtBease.  Persona  oE  a  nervous  temperaiaeut 
are  TDOFQ  subject  to  it;  aud  there  are  iudivntuals  whom  it  makes 
suffer  all  their  live-t.  The  jKipular  ln?lwf  timt  slet']>iriy  on  ibe  l»ack 
favors  ic  ia,  in  general,  a  correct  one.      Wlii^n  nightmare  oi-^uis  in 

iiac  disease  a,  certain  position,  ai'mirecninbeat  or  ou  the  right  side, 
must  ha  niaiutaitied,  or  the  painful  fnnrios  will  awaken  tlie  patient. 
I[«iUthy  people  can  get  sound  slfcp  wliether  lying  upon  the  baek, 
the  side,  or  the  stuuiacU;  but  light  sleepers,  and  thutse  with  sensi- 
tive abdominal  viscera,  generally  luid  tliat  the  position  on  the  vi^lit 
fiide  lA  the  most  comfortable  and  less  provoeative  of  unpleasant 
dreania.  Prolonged  mental  or  phytiifal  su-ain,  oxcm-meul,  and 
worry  pmUspuse  to  nightmare.  I'arinaceouR  foods,  eieessive 
uite  of  strong  liquors,  coffee,  and  tobacco,  all  have  a  simitar 
tendency.  Nightjnara  oeeiirft  also  in  anemia  and  malaria,  and 
it  may,  in  fine,  be  excited  by  morbid  conditions  in  any  part  of  the 
body.  It  sometimes  occurs  about  the  menstrual  period  ia  women. 
Its  most  <'oiDmon  featurG  ik  a  ttenHC  of  HulTuratiou  or  impending 
deiitii. 

}'ii\-or  tKxrtHi-nuM,  or  night- terrors,  is  a  ulecp  cUsordcr  ]>«;uliar  to 
children.  It  is  allied  to  nightmans  on  the  one  hand  and  sleep-drunk- 
enncHS  on  the  other.  It  dilTers  Irum  tlie  former  irondition  in  that 
the  child  continues  to  euSer  frtim  ibo  disttcsHiug  fancies  for  some 
time  after  he  is  awake.  Night-terrors  occur  usually  one  or  two 
hours  after  sleep  has  begnn.  The  child  walces  up  arreaming  with 
fright,  and  perhajis  runs  about  the  room  or  geeks  its  parents  for 
protection  agatnHt  some  imagined  hariii.  The  disorder  oi^curs  in 
weakly,  auafuiic,  nervous,  or  rheumatic  children.  It  is  due  some* 
times  to  litbaiiuia,  or,  as  the  older  writers  put  it,  rheuniatisni  or 
gout  of  the  brHin.  Digestive  distnibauce^,  worms,  dentition,  he- 
reditary ayphiHs,  mental  strain,  fright,  and  excitement  are  ]>laned 
among  the  CrauKcs.  Ic  sometimes  appi>ars  tn  be  a  paroxysmal  neu- 
rosis allied  to  Cjiilepsy.  The  disorder  is  usually  harmleHs  aud  the 
prognosis  favorable. 

Somnolrutiu,  or  sleep-drunkeuni;sa  {SeMaftmnkni)^  ia  a  condi- 
tion of  incomplete  sleep  in  which  a  part  of  the  faculties  ia  abnor- 
mally excited  while  the  other  is  buried  in  i-epose.  It  is  a  kind  of 
acted  nightmare.  The  person  affected  is  incoherent,  excited,  and 
often  Tiolent  He  experieDces  the  delusion  of  some  impending 
danger,  and  while  under  it  acta  of  vioWnce  have  been  committed. 
Tlifl  condition  is  one  of  medico-legal  imjiorbincc,  therefore,  and  has 
been  discuased  by  writers  on  that  aoieneo  (Wharton  and  Still^}, 
Minor  degrees  of  it  are  often  noticed  in  childi-en  and  in  adultH  who 
are  roused  from  a  very  prolouud  sleep.     It  at  timei  Lecomes  a  habit. 
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and  a  most  annopng  or  dangeroua  oue.  The  disorder  in  its  seTere 
form  is  fortunately  very  i-aw. 

The  treatmeut  of  luotbUl  dreams,  nightmare,  and  pavor  ooc- 
tumos  muai  be  directed  to  a  removal  of  the  cauaea.  Tonics,  cardiac 
stimulants,  laxatives,  antirbeuniatics,  attration  to  diet,  are  called 
for  according  to  thf  lomlition  ol"  the  patient.  Change  in  surround- 
ings  is  often  neressary.  Aiiiuiig  symptouiatic  r«uii<dies  the  bromides 
an)  the  host,  except  lu  lith^xuia,  when  alkahes  aud  salicylates  luay 
prove  more  bct viewable,  lu  somiiulfntia  th»  iHitivnt  should  be  [>re- 
veiiieii  from  getliiiK  into  too  pi-ofoiniil  sleep.  He  may  be  awakened 
onc-o  or  twico  during  the  niglit,  or  take  a  nap  in  the  daytime.  The 
head  in  sleeping  should  be  miaed  high  and  the  body  not  too  heavily 
covered ■ 

Somnamhulirm. — ISomiiambuligm  is  a  condition  similar  bo  hyp- 
notinm  or  the  mesmeric  state.  lu  it  volition  is  abolished  and  the 
mind  acts  antomatirally  timler  tli»  domiuam-e  of  some  siiigle  idea. 
It  is  on  acted  drcojii.  Sighi,  heariii^f,  and  nearly  all  the  avenues  of 
seuKe  ace  closed.  Thu  sleepwalker  avoids  obstacles  and  performs 
ordinary  arts  antomatirally,  like  an  alisetit-mindetl  man,  which  in 
reality  he  is.  All  those  meehanisms  whirh  have  been  trained  by 
constiuit  repetitiun  U)  ac-l;  autoinatitrally,  like  lliat  which  preaervea 
equilibrium,  are  active,  and  their  puuers  may  even  be  heightened,  bo 
that  the  Hojuiiambuliiit  may  walk  along  rtKifs  or  on  daiigeroiiB  roads 
and  thread  intricate  passages  without  haim.  The  automatism  of 
tlie  Bonui»nibulist  may  continue  for  hours,  until  a  jcmrney  has  been 
performed  or  a  task  completed.  He  may  carry  out  vith  suocew 
familiar  mathematiral  rah-ubtionsT  write  a  letter,  or  ^vork  ujioo  a 
picture,  but  he  only  follows  along  the  lines  established  by  ronstiuit 
iteration  in  hiH  waking  mumento.  He  can  originate  nothing  new. 
Be  is  routed  from  his  state  with  difliculty.  and  when  out  of  it  he 
remembers  nothing  of  what  has  occurred. 

Sumuambiilisni  usually  lu-isoa  from  overeaiuig.  Sleeping  with 
tlie  head  too  low  is  another  rnuse.  Violent  emotions  act  indirectly 
by  disturbing  digestion.  The  habit  being  once  established,  how- 
ever, attacks  oerur  witliout  ajiparent  cause.  The  disorder  occurs 
oftenest  in  young  people  about  the  age  of  puberty,  and  it  then  at- 
tacks the  sexes  alike.  Later  in  life  women  are  more  often  affected. 
The  disease  is  fostered  sometimes  at  school  by  the  utU'ntions  of  tbe 
schoolmates.  In  most  cases  a  condition  of  morbid  senaitiveuess  un- 
derlies it.  The  patients  are  neurotic  Ilcreditar}-  somnambulism 
has  been  obBer\'ed.  Its  attacks  have  alternated  with  thoae  of  cata- 
lepsy. They  are  likely,  after  a  time,  to  become  perindipal.  occur- 
ring  every  week,  fortnight,  or  mmith.    The  somnambulic  state  may 
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come  npon  a  p«rM)ii  in  the  daytime.  It  is  then  regarded  as  apon- 
taiiPoiis  trance,  or  hypnotism.  It  b  not  the  case,  however,  that 
penous  who  ai«  easily  hypnotized,  are  usually  AouiiiainhulistH, 
though  thM  revorse  may  b«  true. 

Somtiambulism  ia  a  term  that  shonld  inctudA  not  only  Mlee]> 
valkiiii;  buc  sleep  talking. 

Thn  treatment;  of  t>i>initamhuli!tm  is  very  imich  like  that  for  sleep 
drunkeniieas.  The  patient's  surroundings  must  be  iuveatigatod, 
and  uEfjivyrable  influeuces,  siu-h  au  may  occur  at  school  or  (nm 
injudiciouA  nurses,  hft  removed.  He  stiould  be  provMiU-d  tpom 
Bleejting  too  soundly,  the  bead  shdidtl  be  raised,  the  clotbiiig  light, 
the  diet  regulated.  UemeiLies  like  iron,  quinine,  phtMphurus,  and 
Dvd-Iiver  oil  may  be  given.  WKeu  the  patient  in  discovered  in  tlie 
somnatitliuliittic  state  he  should  not  be  awakened,  or  at  least  not 
until  he  is  safely  ba<>k  in  lied. 

Hvi'NOTisM,  TitAXCE,  Mkamrkiah. — Majar  h^jmotisni  ia  a  mor- 
bid infntal  Htat*i  artifii-ialty  prt'dui-ed  juid  ehanu-teriited  by  il)  per- 
vei-sion  or  sus^jeusion  of  uonsciouauess ;  (2)  abeyance  of  volitiou ;  (3) 
a  condition  of  suggeNtibiHty  li^ading  the  jiatieut  to  yield  readily  to 
rommands  or  ext-ernal  sense  impressions;  and  (4)  intense  concen- 
tration of  the  mental  fa(nilties  upon  some  idea  or  feeling. 

Minor  hypnutwii  is  a  Htate  closely  bonlering  on  normal  sleep  in 
which  there  is  a  lowering  oE  consciousness  aDd  a  condition  of  sug> 
gestibility. 

Thl^  proportion  of  persons  of  all  ages  found  by  Beannis  to  l>e  hyp- 
uotiEable  was  about  eighteen  or  twenty  pi'r  hundriKl.  Children  up  \m 
the  age  of  fourteen  are  very  susceptible.  Alter  the  age  of  Bftytive 
susceptibility  lesseus.  Men  are  almost  as  easily  &9ei-ted  as  women ; 
but  persons  of  a  doeile  mind  and  those  trained  to  some  degree  of 
mental  discipline  and  capacity  for  submission,  such  as  soldiers  and 
BrtiKaiin,  are  itioi-e  aensilive.  In  tlibt  country  the  porcciitage  of  hyp- 
Dotizable  subjects  is  less  than  it  is  in  Eurupe.  Hysterical  iind  in- 
sane persons  are  not  very  suscepLible.  Those  who  have  lieeti  mes- 
merized once  are  more  easily  affected  afterward,  and  may  even  psss 
into  the  state  involuntarily. 

Mit/tods. — There  are  two  ways  of  inducing  hypnotiBni,  the  tix )• 
tioa  method  and  the  suggestive  method.  The  former  aud  older  plau, 
devised  by  Braid,  is  to  make  the  patient  fix  his  eyes  for  five  to  ten 
minutes  on  some  bright  obj<H't  at  a  distance  of  six  or  eight  im-hes 
from  the  eyes  and  a  little  alx>ve  the  horirontal  plane  of  vision.  A 
modification  of  this  is  tho  fascination  method  of  Luys,  by  which  the 
patienv  is  made  to  fix  his  eyes  on  revolving  mirrors. 

la  the  "suggestive  method"  deWaed  by  Li^bault  and  Bemheim 
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the  subject  u  placed  in  a  chair  in  front  of  the  operator.  The  oper- 
ator then  tiilk»  tu  tha  siibjei-t  in  a  tirm  and  (-onfident  voice,  aAHuhng 
him  that  he  will  go  Ui  sleep  in  a  short  time,  telling  hiiu  to  moke  no 
lesistouci',  that  his  sleeping  tvIII  bo  ua.tural,  ttiat  uothiiig  will  be 
i)<me  to  wony  or  fatigtie  hitn,  that  he  will  dream  pteiisant  dreams, 
that  lie  will  wake  up  feeling  better;  then  that  he  is  feeling  drowsy, 
Iii!t  eyes  aro  Jjeavy,  objfi.ts  look  confti.-ioi!,  the  Hds  are  falling,  tbpy 
are  elused — iu  a  moment  more  ttie  patient  goes  off  to  sleep.  This 
requires  some  little  time — five  to  fifteen  minutes.  It  may  fail  the 
Unit  time  and  sueceed  the  second. 

Hypnotic  states  niay  be  self-indnced  by  rigorously  fixing  the  at- 
tention upon  some  object.  The  erstatie  states  of  the  saints  and  the 
nirvana  uf  the  BuildliisLs  ar«i  forms  of  hypiiutihm;  su  at^o  an>  the 
trunce  states  in  which  someehiirviiyaute  and  spirituatistiu  preachers 
plare  themselves  i  this  same  ciirions  )ibenoineQon  is  at  the  bottom  of 
the  so-called  "raind-healiug"  aeienc*',  and  it  enters  into  rational 
therapeiitic-8  ami  orth(Mlux  religion.  The  capaiiity  of  the  human 
mind  for  hypnotism  or  semihypnotio  states  is,  therefore,  a  most 
curious  and  impurtaut  fwt. 

Si/rii/it'ims  of  the.  Mnjnr  Fonn. — Tho  perMUi  who  has  been  hypno* 
tised  at  first  sits  or  lies  quietly  in  the  jKisition  he  has  assumed  during 
tlje  mniiipulations  of  the  o)ftiraU>r.  No  notable  physiological  changes 
oc<!ur,  as,  for  example,  in  the  putae,  respiration,  temperature,  pupils, 
akin,  et*;.  Some  increase  iu  the  eerebral  hlood  fiupply,  fu>wever,  is 
said  to  be  present.  The  iialient  will  now  respond  automatically  toany 
outside  (lommaiid  or  will  be  dominated  by  any  idea  which  is  sugge-Sted 
to  hitn.  Ho  wilt  talk,  or  walk,  or  run,  or  gesticulate,  assume  «- 
prefisiunsuf  fright,  anger,  ur  joy,  entitety  in  aecurdance  with  the 
command  given.  Apart  from  these  commands  he  is  entirely  dead 
to  the  outside  world.  He  hears,  sees,  smells,  tastes,  aud  feels 
nothing.  He  can  ho  burned,  cut,  or  injured  witliout  showing  any 
signs  of  feeling.  At  a  suggestitm  he  may  bn  made  cataleptic,  som* 
nambulic,  or  paralytic.  This  state  is  termed  fMnnami/ui Uitc  trance 
If  left  to  himself,  be  gradually  sinks  into  a  deep  sleep,  from  which 
he  can  with  difficulty  bo  roused.  After  a  time,  rarely  more  than 
one  ur  two  hours,  he  awakes  as  from  ordinary'  slumber.  This  lattiir 
state  is  called  trance  com:i,  or  Irihargie  hypnotism.,  Theattempts  of 
the  Charcot  school  to  divide  hypnotic  phenomena  into  three  form^ 
the  somnambulic,  ratakptic,  and  lethargic,  are  hardly  succnsfoL 
Sensitive  subjects  can  be  thrown  at  once  into  lethargy,  catalepsy, 
or  Bomnambulio  states  at  the  command  of  the  operator. 

The  phenomena  of  hypmitiBm  dejieml  njKjn  the  wonderful  sen- 
sitiveness and  qniokness  of  the  subject  in  responding  involuntarily, 
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with  aJl  his  u^rroun  energy,  to  out«id«  Bu^estiuii.  l>ubouest  per- 
sons may  l«ani  the  latter  trirk  aini  thus  simnlate  the  liypnotie  state. 
Travelling  niMmerizors  utilizo  siurh  persona  largely ;  henco  no  confi- 
dence niD  be  placed  in  the  phenuinena  exhibiU-il  Ity  Uit-iii. 

Minor  Lypnotiism  is  produced  by  the  "suggestive  method"  of 
hypnotizing.  By  this  latter  plan  patients  are  thruwa  into  various 
degrees  of  the  liypuotic  state  from  slight  drowsiuesu  to  UUiart;^', 
but  they  are  not  somnambtiUc,  and  do  not  become  cataleptic  or 
anjpsihetio. 

Patients  naturally  come  out  of  the  niesmerio  state  through  the 
fhauuel  of  deep  »l^p  or  lethargj-.  Ordinarily  Uiey  are  ilt-hyp- 
nntizL-d  hy  word  uf  iroimnand,  or  by  a  pass  of  the  hajjd,  or  any 
impression  which  the  patient  expects  to  be  us'ed  for  the  purpose. 

Hypnotized  persons  have  been  ob^erred  to  have  a  diminution  in 
the  spinal  reflexes  and  a  muscular  hyperexcitability.  They  some- 
times show  a  most  extraordinary  exaltation  of  \'isual,  auditory,  or 
other  special  sense. 

Pathology. — The  underlying  changes  of  the  hypnotic  condition 
are  unknown  and  wilt  probably  km^'  n-uiain  so.  Hypnotism  is  no 
doubt  assoi-iatcd  with  changes  in  the  vascularity  of  different  parts 
of  the  bniin  and  with  rapid  breaking  down  of  nerve  tissue.  Aai- 
jnals  constantly  subjected  to  hypnotio  influence  brrnme  demented 
(Hartiug,  Milne- Edwards).  The  state  of  major  hypnotism  is  prob- 
ably jtathologifial.  It  is  a  neuronis.  Minor  hypnotic  states  are 
but  slightly  removed  from  the  normal,  and  their  produotioa  is  not 
injurious. 

DiagnaatJi. — As  hypnotic  states  may  be  imitated  and  as  injuries 
or  crimes  may  l»e  done  in  this  state,  Jt  is  very  important  to  be  able 
accui'ately  to  distinguish  it.  Since  the  phenomenaare  alt  subjective^ 
this  is  very  difficult.  The  methods  of  value  are  these:  1.  Careful 
examination  of  the  general  phenomena  by  experts  while  the  sub- 
ject 19  in  the  alleged  hypnotic  state.  2.  Testing  the  muscular  hyper- 
exeitaliility  by  percussing  motor  points.  S.  Tests  of  alleged  anas- 
thesta  by  sudden  burning,  or  plochiug,  or  injuring  the  subject.  4. 
Tests  of  the  tetanic  inuscvitar  rigidity  by  the  revolving  tambour. 
Id  the  hypnotic  state  the  hand  may  be  extended  and  held  with  pet- 
feet  steadiness,  while  in  consrious  slai'es  a  tremor  soon  appears.  S. 
Tests  witii  glasses  and  other  apparatus  may  be  made  to  det^nrmina 
alleged  ansesthesiie  of  the  special  senses. 

Tli^rapeutici. — The  practice  of  using  major  hypnatieation  is  In* 
jurious,  tending  to  exhaust  the  nervous  force  and  weaken  the  wiU, 
It  should  be  done  only  with  the  greatest  rare.  Its  utility  in  thera- 
peutics I  greatly  doubt.     It  may  relieve  symptoms  in  the  hystencal 
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for  a  tim«,  but  it  cannot  be  of  permanent  beuefit  and  is  likelj  to 
leail  tu  actual  harm. 

The  induction  of  minor  bypnotiu  states  by  raggestioD  Is  not 
hatnifiil  if  cac*fuliy  and  inodorat4*ly  Pinployed.  Its  practical  t*- 
sults,  iiowM'cr,  arc  not  ^reat,  and  the  method  ia  tedious,  uncertain, 
and  soinftimcs  ridunihms.  It  has  its  value  in  pedagogy,  among 
cbildreu,  in  neurasthenia  and  in  morbid  habita.  The  geitetal  popa- 
lai'ization  of  hypuutisii)  by  means  of  minit  cures,  Christian  scivnccy 
etc.,  accomplishes  its  resultit  at  tlie  expense  of  mental  demoraliza* 
tion ;  and  faith-healing  institutes  are  pemicimis  elements  in  society. 

MoKBiD  I)Kfiwsi.vK8s.— This  ia  a  very  common  symptom,  which 
may  be  due  to  any  one  uf  the  foUowiug  causes:  1.  Old  age.  when 
there  is  a  weakt-ued  heart  or  diseased  arteries,  with  cerebra.1  mal* 
nutrition.  2.  The  diseased  vascular  conditioiut  whieh  precede  ctf^r*- 
bral  hemorrhage.  H.  The  cerebral  niatnutrttiou  oenirring  before 
or  during  certain  forms  of  insanity.  4.  Various  toXKmiae,  e.ff.f 
malarial,  uriemic,  eholi^niir,  and  syphilitic.  5.  Dyspepsia  and 
gastric  repletion.  6.  Diabetes.  7.  Obesity.  8.  Insolation.  9. 
Cerebral  aUBmia.  10.  Kxhannting  diseases.  11.  Concussion  of 
the  bnin.     12.  Climatic  conditions,  cold,  etc. 

X  very  common  cause  of  di-ovrsiness  is  dyspepsia  attended  by 
tome  torpidity  of  tha  liver,  the  condition  popularly  known  tm  "bi]> 
ionsneas."  Another  frequent  cause  is  malarial  infection,  which 
perhaps  arts  indirectly  by  impairing  the  functional  activity  of  the 
livor.  Drowsiness  from  these  causes  oftenest  comes  on  in  the  after- 
naan.  Aniumia  is  atu;nded  by  drowsiness  during  the  day,  while 
there  is  often  insomnia  at  night.  Syphilis  is  more  likely  to  cause 
insomnia,  hut  iu  its  third  stage  somnolent  condition.s  may  be  pro- 
duced which  are  of  serious  significanoc.  Drowsiness  occurs  from 
lihe  effects  ot  severe  cold.  It  Bonu'tinips  develops  when  iiersons 
chaDge  their  surroundings,  espec'ially  on  going  to  the  seashore,  for 
low  levels  and  a  high  degree  uf  atmospheric  pressure  seem  to  pto* 
mote  sleep.  The  drowsy*  state  that  sometimea  follows  concusfiian 
of  the  brain  is  a  fiuniliar  phenomenon.  Some  persouR,  no  duub^ 
acquire  the  habit  of  drowsiness.  At  first  tbe  tro\ible  may  hawj 
been  induced  by  indigestion,  "hiliousnetis,"  or  malarial  iafectioiif 
but  it  persists  after  the  cause  is  removed.  Such  persons  can  hardly 
sit  through  a  lecture,  a  church  service,  or  any  exercise  requiring 
quiet  and  attention.  Aa  the  morbid  drowsiness  here  described  it 
only  fiymptomatin,  iLa  treatment  need  not  be  discussed.  Such  rem- 
edies as  coca,  coffee,  tea,  atropine,  ^loooin,  do  not  produce  resulta 
equal  to  expectations. 

ilort/uHi/  I/f^p  Se^. — Certain  iwrsons,  when  they  sleep,  pi 
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intu  an  aliiKist  letb&ri^Lc  gluiuber.  Perauus  who  sleep  iu  iiHa  way 
ofteu  sleep  a  looger  time  thau  uoniial.  Tltey  are  awakened  with 
difiicult^-,  and  tSieu  sulTer  with  lieAila^he  or  lUsagreeaMe  senuitions 
ttiroughout  the  day.  Tho  Rymptmii  may  tw  a  prodromaof  insanity. 
Instances  in  which  persons  retire  at  the  usual  hour,  hut  can  with 
great  difllRulty  l>o  roused  iu  time  fur  tht^  ordinary  ilutieji  of  the  rlay, 
are  itot  rare.  Sumti  oC  tliv^e  uie  iUustmtioiis  ot  the  vic«  of  Judo- 
Itmoe,  but  in  other  cases  there  is  au  absolute  need  of  nine,  ten,  or 
even  fourteen  hours  of  sleep. 

This  ilisonler  of  sli'cp  is  most  liahla  to  ocflur  in  tho  young  and 
iu  those  of  nervous  temperament.  It  often  seems  to  be  a  congeni- 
taL  condition^  fur  which  uothiug  can  be  done.  In  other  cases  it 
results  from  overfeeding  and  indolent  habits.  Treatment  is  murh 
the  same  as  that  indicated  for  8leep*rlnmkenness  and  somnacn* 
bulism. 

PurcKiftmal  Sletpt  Sarmleptjff  Sttxjt  JCpOtsj^si/. — It  soujetimes 
happens  that  persons  suffer  from  sudtleu  attacks  of  unix)nquerable 
diowsiui-ssi  they  fall  off  iuto  slumber  despite  every  effort  of  the 
will.  These  ai-o  luuro  than  dronry  sonaations,  for  sleep,  or  a  stat« 
reseuihling  it,  canuut  ho  kept  off.  Some  of  these  cases  are  of  a 
purely  nervous  character,  t.t.,  the  trouble  is  nut  due  to  a  humoral 
ixjisou  or  to  organic  disease,  but  to  a  paroxysmal  vhauge  in  the  ner- 
roua  centres  of  a  vascular  or  chemical  character,  rauaiyg  sleep.  It 
may  bo  that  the  patient  is  epileptic  and  the  sleep  seizure  takes  the 
place  of  tho  ordinary  opileiitio  fipasms. 

Cases  of  epileptic  sleep,  or  narcolepsy,  and  allied  forms  are  not 
of  fre(|iieut  occurrence.  Fetuales  are  rather  more  often  affected 
than  males,  luid  tho  susceptible  age  is  fi-om  fifteen  to  forty.  Tlie 
disorder  is  brought  on  sometimes  by  fright,  overstrain,  and  humoral 
poisons  acting  on  a  predisposed  nervous  system. 

The  course  is  chronic  and  relief  is  not  always  obtained.  It 
should  be  rcmenibcii'd  that  oyphiliK,  malaria,  or  amtrmia,  and  indi- 
gestion may  be  elements  in  the  trouble  which  are  important,  if  not 
{uudamentaL  Bromides  in  smalt  doses  are  often  useful  factors  iu 
trefttnMnt.  Change  of  occupatiou,  of  mode  of  life,  or  of  climate 
may  I>e  essential  to  a  cure. 

CiUalcpij/t  Trance,  Lfthargy. — Most  of  the  80-called  cases  of 
prolonged  sleep,  lasting  fur  days  or  wei>:ks,  are  casea  of  apoutane- 
oaaly  developed  mesmeric  sleep  in  hysterical  women,  or  caaes  of  in- 
cipent  insanity  (katatonia  or  stuiiorous  melancholia).  Th«  phe* 
nomena  in  these  cases  may  take  tho  form  of  eataleyt*/,  with  waxy 
rigidity  of  the  limbs,  or  lethargy.  In  cataleptic  states  the  limbs 
may  bo  placed  in  various  jjositions  and  will  remain  there  for  several 
37 
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fNtplb  eoBtsacted  u  in  wmul  ilerp.     lianj  variitioaBy 
ODcur  tn  tlw  phjriioloRval  phenotDena  of  tbese  states. 

Tl)<9  duratiun  of  the  attacks  of  tzaore  letliai^'  is  from  a  tew 
bours  io  t<*u  y*^n.  OnUnarU}',  however,  profound  tranoe  sleep 
laiU  not  inur«-  than  a  f«>v  days,  white  tho»a  eases  in  whii:>h  the  sleep 
b  from  mfmmtrr'w.  nii^'gesttOD  lasts  bat  a  fev  hoars. 

Tbn  katatonie  jatieots  after  a  ft^vr  weeks  or  lounlhs  gradnaUy 
awake,  bmxune  exulted,  and  then  pass  into  a  conditiun  of  dementia 
or  InUi  eatli)«rjitiy  again. 

MouiiM>  8i,REp  KiotM  Obgastc  l>iftEASR. — Prolonged,  and  ex- 
ccMiivo  fth-ep  occurs  as  the  result  of  syphilis  of  the.  brain,  braiu  tu- 
mitrn,  and  the  degimerative  changes  in  old  age  aad  insanity.  Mor-J 
bid  HiJiiinolenne  and  Htuput  are  not  very  frequent  iti  cerebral  syphili 
but  art!  quits  characteristic.  The  patient  in  some  oases  U^t  or  sits  aQ 
day  in  a  Hninisoporous  state;  in  other  cases  he  walks  abont,  bnt  con- 
thuiftlly  Hlceps  at  his  task.  This  stato  of  partial  sloep  niay  pass  off 
or  t'ud  in  ouinplete  stii]ior  (Woml) .     It  dues  nut  iiece&sarily  signify  a 
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serlotu  issue,  even  though  it  last  for  veeks.  Somnoleuce  or  sleep 
is  a  rare  sympUiiu  in  casen  of  cerebral  tumors  othfr  than  syiihilitic. 
Coiididona  of  drowsiness  or  stiipnr  have  been  noted  esperially  in 
tntnoTA  of  the  basal  ganglia  and  third  ventricle. 

Orgnnio  diseases  of  tlip  br»in  U'lid  to  produce  runditionsof  men- 
tal weakness,  hebetude,  or  comatose  statee,  rather  than  anything 
allied  to  nlevy. 

Thr  Slkri'inu-Sicxxk^h,  BLBRPiNa-DROPST,  Maladik  i>v 
SoMHBiL. — This  is  a  pcruliar  ilrHordiT,  appart-nlly  infectious  iti 
character,  wliicK  oc-cura  auiong  the  negroes  of  the  western  eoaat  of 
Africa.  The  disease  has  been  transported  to  other  tegiuus,  but  is 
eiidetuic  only  in  Africa.  It  hf-ftiiis  gtadiially  with  some  headache 
ami  malaise.  Soon  there  is  felt  a  drowsiness  after  meals.  This 
increases  nntil  i}i«  ]Mitii>nt  lies  for  nearly  the  whole  time  in  a  atupor. 
When  awake  he  is  dull  and  ajtathetic.  There  seems  to  be  no  fever, 
and  the  teni)>erature  may  even  be  subnuniial;  the  pulse,  t<;o,  is  not 
rapid;  the  skin  is  dry,  the  tongue  moist  but  coat«il,  the  bowels  are 
regular.  The  eyes  b&eome  congested  and  prominent.  The  cervical 
glands  are  enlarged.  The  disease  ends  in  coma  and  finally  death. 
Recovery  rarely  oc<iips,  Stuiietimes  the  course  of  the  disease  is 
moi-e  violent,  and  toward  the  end  there  are  epileptic  convulsions 
and  muscular  tremors.  Autopsies  have  revealed  no  definite  patho- 
logicnl  chang(«. 

AcciDKSTs  or  Sleep. — Owing  to  the  fact  that  sleep  is  a  resting 
state  of  the  organism,  and  that  many  of  its  functions  arc  lowered, 
or  their  cerebral  control  lessened,  peculiar  crises,  or  physiological 
and  pathol<^;ical  disturbances  of  nervous  equilibrium,  occur.  At- 
tacks of  gout,  of  asthma,  and  of  pulmonnrj-  hemorrhage  are  most 
liable  to  ot^ciir  during  the  wirly  mornini;  hours.  IValJw  and  sui- 
cides occur  oftcoer  in  the  forenoon,  buc  birtlis  oftener  at  night, 
Kpileptit!  and  wlamplic  attacks  occur  with  much  freqiieuoy  at  night. 
Involuntary  emissions  of  spermatic  fluid,  orgasmic  crises,  and  in- 
continence of  urine  are  among  the  pathological  incidents  of  sleep. 

PtsoRDRKs  Of  THK  pR  RnoRMiTiUM. — Snddcn  attacks  of  sljirt- 
ing  of  the  whole  boriy,  shocrk-Iike  in  character,  accompaniotl  by 
peculiar  feeJing  in  the  head  or  occiput,  not  infrequently  attack 
persons  as  they  are  dropping  off  to  sleep.  They  are  of  slight  sig- 
nificance. 


CHAPTER   XXIX. 
CRANIO-CEBEBRAL    TOPOGKAPHY. 

The  object  of  cranio-cerebral  topography  is  to  map  out  upon  the 
scalp  the  uuderlying  fissures,  couvolutious,  and  other  parts  of  the 
brain.  As  this  is  for  purposes  of  surgical  operations,  the  mapping 
is  done  .upon  the  shaved  aseptic  scalp  with  a  soft  anilin  pencil 
dipped  in  strong  carbolic  solution  (1  to  4),  or  with  a  brush  and  car- 
bolized  tiucture  of  iodine.  The  only  insti-iiments  needed  are  a  steel 
tape  measure  and  an  instrument  of  nickel-plated  soft  iron.  This 
consists  of  a  flat  strip  25  cm.  long  and  1  cm.  wide.  From  its  middle 
there  branches  a  sec(md  strip  10  cm.  long  making  an  angle  of  67 ' 
■with  the  longer  strip.  •  Practically,  the  principal  points  to  be  de- 
termined are  the  position  of  the  longitudinal,  Eolandic,  Sylvian,  and 
parieto-occipital  fissures  and  the  lower  outline  of  the  brain. 

The  measurements  are  based  chiefly  upon  the  known  relations 
of  certain  landmarks  on  the  skull  to  the  parts  beneath.  These 
landmarks  are  the  glabella,  bregma,  lambda,  stephanion,  asterion, 
and  pterion,  which  are  points  at  the  junction  of  the  various  sutures 
with  each  otlier  and  with  certain  ridges  or  protuberances.  Their 
position  is  shown  in  the  cut  (Fig.  240)  except  that  of  the  glabella 
or  prominence  just  above  the  nasofrontal  suture.  The  inion  is 
identical  with  the  uccipital  protuberance. 

The  following  rules  are  based  upon  the  observations  of  Heftier, 
Thane,  Reid,  Horaley,  Fraser,  and  myself : 

I.  The  longitudinal  fissure.  This  corresponds  with  the  naso- 
occiptal  arc. 

II.  The  fissure  of  Rolando.  Measure  the  distance  from  the 
glabella  to  the  inion;  find  55.7  per  cent  of  this  distance,  and  the 
figures  obtained  will  indicate  the  distance  of  the  upper  end  of 
the  fissure  of  Ilolando  from  the  glabella.  It  should  be  about  48 
mm.  behind  the  bicgina  in  male  adults,  45  mm.  in  women,  30  to  42 
mm.  in  infants  and  young  children  respectively. 

The  fissure  runs  dowiiward  and  forward  for  a  distance  of  about 
10  em.  measured  on  the  scalp,  the  real  length  being  about  8.5  cm. 

*  Special  instrumenis  railed  cyrtoiiKilnTS  liave  been  devised  by  WIIboh  aod 
Horslcy,  but  iire  not  necessary. 
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The  fissure  makes  an  angle  of  about  07^  vitli  the  anterior  part  of 
the  loogitudiaal  fissure.  This  direction  is  detenutned  by  the  in- 
Btruiueut  above  described  or  by  the  cyrtomct^t.  The  lover  third 
of  it  is  nioi-e  vcrtioa],  and  the  lower  end  la  2d  to  30  mm.  behind  the 
coronal  suture.  A  line  from  the  stepttanioii  to  the  upper  part  of 
tlia  asterioD  should  about  pass  through  it.  The  fissure  ia  shorter 
in  children. 

III.  The  fissure  of  Sylvius  riiiia  nearly  horizontally,  and  lies 
either  under  or  a  little  above  the  upjiermost  part  of  the  parieto- 
sqnamous  suture.  This  suture,  the  cxternul  orbital praefsa,  and  the 
parietal  cminenee  are  the  guidiug  landmarks  by  bely  of  which  the 
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8111-geou  cau  often  operate  without  marking  down  lines  on  the  scalp. 
In  children  the  fissure  is  sometimes  higher  and  mote  obliquo. 

To  outline  it,  draw  a  vertical  line  from  tlie  stephanion  to  the 
middle  of  the  syxoma.  Draw  a  horizontal  line  from  the  exteruat 
auficular  process  to  the  hi^heKt  part  of  the  squamous  suture  j  con- 
tinue  this  l^aok,  gradually  curving  it  up  till  it  reaches  the  parietal 
eminence.  The  junction  of  tho  two  linc-s  will  bo  at  tlie  beginning 
of  tbe  fissure  of  Sylvius.  The  vertical  lim-  indicates  nearly  the  po- 
sition of  the  ascending  or  vertical  branch  of  the  fissure,  which  is, 
however,  directed  a  liUtc  mure  furwanl,  and  is  about  2./>  cm.  (1 
inch)  in  length.  The  poeterior  part  of  the  line  indicates  the  posi- 
tion of  the  posterior  branch  of  the  fissure.  Reid's  metliwl  of  find- 
ing the  fissure  of  Sylvitis  is  to  "  draw  a  line  from  a  point  1 1  inches 
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behind  the  external  angular  proceu  to  a  point  }  inch  Iwlov  the 
jmrietal  emincncti.  Tim  aiiutiiiding  branch  starts  from  a  point  j  inrh 
back  from  the  anterior  end  ot  this  line,  and  2  inchf!H  (5  cin.)  boiok 
of  tlie  ext'>i'nal  angular  pi-oc«»8." 

IT.  Til  niiiline  thrt  paripto-opcipital  fitutur^,  fiml  HiB  ^>qHit| 
mark  a  |x>int  H  iiiiii.  iiiiterior  to  it,  draw  a  ]ine  through  this  Ht  right 
angles  to  the  lougitudiual  fiMHiirt-,  extending  aliont  2.5  cm.  (1  inch) 
on  eiich  sidoof  the  uieilian  line.  This  marks  the  posittCFa  oE  the 
fissure.  If  the  lambda  vannut  h«  felt,  iUt  pusitiou  luay  be  fuiiud  bv 
measuring  the  na«>-oi^^iiiitaI  ara  and  taking  22.8  i>«>r  rrnt  of  il. 
This  tmlioates  thn  distance  of  the  lambda  from  th«  inion  or  oxtenial 
occipital  protuberauce.  The  average  distance  in  male  adults  is  T.-IJ 
cm.  (2i  inches).  It  is  greater  in  wuiufju  than  in  men  hy  a  little 
over  a  millimetre. 

T.  To  outline  the  frontal  lobes:  Tlie  anterior  end  of  the  frontal 
lobea  reaches  to  a  point  determined  hy  the  tliickncM  of  the  frontal 
lK>ue.  This  taiigea  from  2  to  8  or  moi-e  mm.  {^\  to  J  Uieli).  The 
floor  of  the  anterior  fossa  ri'aches  in  front  to  a  level  a  little  alx'v« 
the  supra-orbital  margin  (16  mm.,  J  inch— Heftier).  It  Blojiej 
down  and  bar-kward,  il&  jHHiterior  limit  being  indicated  hy  the 
lower  end  of  the  euronal  suture. 

VI.  To  outline  the  temporal  lobe  and  the  lower  border  of  the 
cerebrum :  Tlie  temporal  lobe  is  limited  above  by  the  Assure  of  8yl- 
ifiiis,  Ijelow  by  the  contour  line  of  the  lower  hor<ipr  of  the  cerebrniii. 
This  latter  corresponda  to  a  lino  drawn  from  a  point  slightly  (ab<nu 
12  mm.)  alHive  the  zygtmia  and  tlio  external  auditory  meofens  to  ifav 
uaterion,  anil  continued  on  along  the  superior  occipital  curre  to  the 
iniun.  Tlie  »nt<enor  border  of  the  lobe  corresponds  tu  the  poet«rior 
border  of  the  orbital  process  of  the  malar  bone. 

The  ti'uiporal  lobu  is  about  4  cm.  (1 1^  inches)  vide  at  the  external 
auditory  meatus.  A  trephine,  as  Bergmann  states,  placed  half  aa 
inch  above  tlie  meatus  would  ent«r  the  lower  part  of  the  lobe.  The 
middle  of  the  lobe  la  in  a  vertical  line  from  the  posterior  border  of 
tho  mastoid  process.  A  line  from  the  upper  end  of  the  fissure  of 
Rolando  to  the  point  of  the  procetts  would  jiaas  through  Uiis  impor* 
taut  BBzuory  area  (Fig.  2W;  see  also  p.  408). 

VIL  To  find  the  position  of  the  central  ganglia^  viz.,  eorpos 
■triatum  and  optic  thalamus,  draw  a  line  from  the  upper  end  of  the 
fissure  of  Bolando  to  the  asterion,  prartic-iUly  a  vertical  line.  This 
limita  the  optic  thalamus  jKistoriorly.  A  vertical  line  parallel  to 
the  first,  a  little  in  front  of  the  beginning  of  tlie  fissure  of  Sylvius, 
limiU  the  corpus  striatum  anteriorly.  A  horizontal  plane  45  mm. 
(Ij  inches)  below  the  snrface  of  the  amiy  at  the  bregma  limits 
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tb^  ganglia  stiperiM-ly.     Tlio  ganglia  lie  about  3fi  mm.  (1|  inohes) 
below  the  BUpenur  runvpx  surfH«-n  of  the  braiu  (FvrL<). 

VIII.  To  reach  Uio  lateral  veatricles:  A  ndiiiber  of  rootes  may 
Le  taken.  The  lateral  i!:s  itcoiii mended  li^'  Jvt^n.  Mark  a  jKiiiiC 
1}  iuobes  behind  the  external  auditOTy  meatus  and  1-^  inches 
abore  a  boM  line  maJe  by  ilmn'ing  a  hue  through  tiie  lower  bDr<ler 
of  the  orbit  and  the  external  iiuditary  meatns.  Trephine  at  this 
point  and  pluuge  the  diiectui;  iuto  tUd  braiu  iu  the  directioD  ot  a 
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point  2^  to  3  inches  vertirAlly  above  the  opposite  external  meatus. 
The  ventricle  lies  at  a  depth  of  2  to  2f  inches  (5  to  5.7  cm.). 

Mr.  Aleo  Fraser  has  devised  a  way  of  uiappiug  out  the  fissures 
by  means  of  a  series  of  composite  photographs,  so  taken  as  to  show 
ibo  relation  of  the  underlying  parts  to  certain  tapes  tacked  ui<an 
the  skull.     One  of  his  figures  is  reproduceil  ht^re  (Plate  III.). 

In  applying  tliis  incthod  the  siirt^eon  tacks  the  tapes  on  the 
shaved  scalp.  Then  looking  at  the  iliagnun,  he  finds  where  the 
point  in  the  brain  is  that  he  wishes  to  raach  and  notes  its  relation 
to  the  median  lah>ral  or  i-ircumforential  tai>e8.  Then  as  the  circum* 
fereiioe  of  the  illuatrat£il  head  is  to  ttie  circumference  of  the  Iivii)g 
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one,  BO  is  the  position  of  the  area  on  the  tapes  in  the  illustrated 
head  to  the  desired  position  of  the  same  area  in  the  living  one. 
The  illustration  is  a  composite  of  several  adult  heads  varyii^  in 
oiroumfetence  from  20^  to  23^  inches. 

The  tapes  are  divided  into  inches  and  half-inches.  The  primary 
tape  is  the  circumferentia}  passing  horizontally  round  the  vatdt  of 
the  head  (on  the  shaven  scalp)  from  the  root  of  the  nose  (glabella) 
to  the  maximum  occipital  point,  which  is  about  one  inch  above  the 
inioD.  The  tape  which  thus  entirely  surrounds  the  head  is  divided 
into  four  equal  parts.  The  points  where  the  division  is  made  are  at 
the  anterior  and  posterior  poles  and  midway  on  each  lateral  half  of  the 
tape.  From  these  lateral  mid-points  a  tape  is  run  vertically  over 
tiie  top  of  the  head,  and  other  tapes  .are  run  anteriorly  and  poste- 
riorly half-way  between  the  point  where  the  transverse  tape  crcffises 
the  sagittal  suture  and  the  anterior  and  posterior  poles.  Another 
longitudinal  tape  is  run  from  the'anterior  to  the  posterior  pole  half* 
way  between  the  sagittal  suture  aud  the  circumferential  tape. 


AI'PKNUIX. 

ON  NEUROLOGICAL  THERAPEUTICS. 

It  has  £eeiuetl  liest  to  ilescribe,  in  u  se^anite  tituLpter,  some  of 
the  teuhnient  tietuiis  uf  Uiu  tr«atiii(fiit  of  u>trvf>us  dUeases. 


: 


Hr  PHOT  IIKILA  PV. 

The  appabatf*  rM>-«le<i  for  applying  wnt^r  in  therapentirs  oon- 
ststs  of  a  nHiiii  aC  lpa»t  sixteen  by  twenty  feet,  well  veiitilat<^l,  with 
waterpruof  floor  and  walls.  The 
Hf*ur  must  be  iiiaile  so  that  it  will 
draiu  away  the  water  flowing 
upon  it.  The  room  ahoultl  t-ou- 
toin  a  stationary  bathtiih,  a 
ahowPF  or  rain  baith,  an  appuratna 
fur  giving  hut  luiil  rtjld  iluuches 
at  various  pressures,  a  hot  box  iu 
wliich  a  patient  can  take  a  ht)t 
bath  with  the  head  exposed,  a 
few  foot  baths,  ioe  bags  and  ict* 
oaps.  The  inusc  important;  pcnui 
in  detail  is  tlio  douche  apparatus, 
which  slimild  be  tiupplied  with 
alt  the  improvements  for  r*g»i- 
latJng  the  heat,  pressure,  and 
impact  of  the  stn^ain.  Thv  sta- 
tionary bathtub  shonld  be  of  tlie 
largest  possible  Bise,  rulhvr  shal- 
low, ami  placetl  h»w  down  so  that 
patients  can  niovo  their  limbs 
euilyr  and  get  cxerL'i&o  while  iu 
it  Ajnoug  the  accessories  may 
be  a  "  vaporiiiHi,"  devised  by  Dr. 
Ferqy  Wilde  for  local  application 
of  heat  cw  cold.  Itcousisbt  of  a  double  copper  corer  (Fig.  244), 
made  in  two  sizes,  oue  suitable  for  a  single  Imib,  the  other  fur  ImtU 
extremities,  the  abdotueu,  or  thorax.     Boiling  water  ia  pcmred  into 
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the  upper  part  (at  Jt),  and  permitted  to  escape  by  two  outlet  pipes 
(f)  8t  th*"  bottom.  ThiR  apjifiratns  has  Iwcii  gi-patly  ptahoriited  r»- 
oputly,  ao  tbat  teiuperatures  of  over  200'^  F.  ore  reached  and  applied 
locally. 

While  all  the  foregoing  thiugB  are  needed  in  an  iustittitivn  and 
sliouUl  lie  plared  in  every  hospital  ami  asylum,  most  of  the  hydro* 
therapeutii:  in-occdurea  can  !»  carried  out  fairly  well  witli  a  stationary 
till)  and  a  shower  »bnve  it.  A  cheap  hot  Imn  with  a  hole  ia  the  top 
and  a  lamp  fni-  heating  below  can  be  easily  added  if  needml.  The 
(Mjmmoa  l'uriu8  of  hydrotlienipy  prescribed  by  myself  aru  the  hot 


rx^? 


box  and  Charrot  or  Scottish  douches,  the  cold  tiitx  bAth,  the  drip 
slieet,  and  wet  jmck. 

SrsciAL  ApfLR'ATioxs  OP  H roHnTHEBA JT — i^pi/^p**/. — Most 
patieiita  obould  bo  made  to  take  cold  showers  or  sponge  baths  with  « 
rigorous  nib-off  daily  in  the  morning.  Once  «  week  they  should  take 
a  hot  bath.  A  cold  plnitgn  into  a  tnb  f\ill  of  wat  r  iit  a  good  sub- 
6titiit«  for  the  shower.  Persons  who  have  neither  shower  nur  tub 
should  get  a  foot  tub  and  a  large  ftiKiogo.  Standing  in  the  tub  with 
a  basin  of  void  water  before  them,  they  should  BU  tlie  sponge  and 
let  the  w,it«r  trickle  over  the  head,  hack,  and  body  generally. 
ThiB  ia  done  for  two  or  three  minutes,  then  the  jiatient  rota 
himself  down.  The  foot  tub  may  have  little  warm  water  in  it  at 
first. 

With  delicate  persona  h)  drotlieiapentic  treatjnent  muat  be  begun 
earefully.  The  Arat  applications  should  be  dry,  warm  flannel  packs, 
tlien  wet  packs  gradually  made  cold.  Finally,  uold  ilrip  sbeeta^ 
showont,  plunges,  and  rubbing  may  be  used. 
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A  good  method  for  a  fairly-  rubu&t  person  is  that  origianlly  de- 
soribed  by  Klettry.  This  conaistB  ia  giving  siL-iultaucously  the  nun 
shower  and  the  j«t.  Tlie  patient  standiny  in  the  shower  receives  a 
jet  of  Mfater  on  the  poaterioi  surfaco  of  the  Iwtly  for  fifteen  secpuds; 
then  the  jet  alone  for  fifteen  secomlB;  finally  the  jet  alojieoa  the 
anterior  surfare  of  tlie  liody  for  thirty  »ei;omlB. 

In  m^urtutJtatiti  of  adult  life  in  uwa  the  patient  should  take  Uie 
culd  shoiror  or  pluu^^e  daily.  In  addition  to  tliis  or  in  plaee  uf  it, 
if  neede«l,  I  strongly  advise  the  Ht!ottit>h  douoho  (Fig.  243)  thi-ii« 
veelfly  or  oftener.  Tliis  may  be  preoeile<l  by  a  short  hot  bath.  In 
ni'iirHsthcnia  of  adolescrence  the  same  treatment  is  often  indicated, 
but  it  most  be  applied  inure  carefully,  att  many  patients  do  nut  react 
well  at  first.  They  may  refinire  wet  jtM-k»  and  lukewarm  baths  as 
aedativcH  for  a  time.  Nervous  women  almost  always  do  better  with 
a  preliminary  ronrsa  of  dry  and  wet  jKirkfi^  fotlnwrd  later  by  show- 
ers and  douches.     Thus  I  prescribe  first  a  but  Haimel  pack  lor  one 
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half  to  one  hour  (see  p.  64) ;  next  day  a  wet  pack,  using  n  Imt 
sheet;  next  day  a  cooler  sheot,  mitil  in  ono  or  two  weeks  the  y»- 
tient  takes  a  void  wtrt  pack  tlirife  weekly.  If  this,  however,  does 
not  lessen  irritability  aiiil  quiet  the  patient,  I  prescribe  a  hot-air 
bath  followed  by  a  shower  or  douche. 

Jnaomnia. — The  luke\\'arin  hath  at  a  t«m|iemturo  of  fK)"  to  VS" 
F.  is  often  efficacious.  It  should  be  taken  at  ntght  before  retiring, 
and  should  last  from  lifte^n  ULinntes  tu  three-quarters  of  an  hour. 
A.  (-old  cloth  may  \m  laid  on  tlio  patient's  head.  A  simpler  methcwl 
of  inducing  sleep  is  to  make  the  patient  thrust  the  feet  into  a  basin 
of  culd  water,  40"  Y.  to  50''  F.  The  legs  are  sponge*!  up  to  the 
knees.  This  is  doue  for  fifteen  or  thirty  seconds,  then  the  fettt  are 
taken  out  and  briskly  rubbed.  The  most  efficacious  measure  often 
is  the  hvt  wH  pack.  The  pack  is  taken  like  a  cold  pack,  only  the 
sheet  is  wrung  out  in  hot  wat*i".  The  patient  lies  upon  this,  and 
the  sheet  aud  then  the  blanket  are  folded  about  him.  The  duration 
is  an  liour  ur  all  night.  In  the  reiit-curo  treatment  a  drip  uheet  is 
used  (see  I'artial  Itest-Cure,  p.  594). 
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Jfeadaeha  of  a  congestire  character  is  helped  by  cold  foot  baths 
or  cold  douches  to  the  feet;  or  a  bath  at  60°  F.,  which  should  last 
ten  or  twenty  minutes  and  be  accompanied  by  friction  to  the  feet  and 
legs.  In  anaemic  headaches  the  head  should  be  wrapped  in  thin 
linen  bandages  wrung  out  in  very  cold  water  and  covered  with  a 
few  layers  of  flannel.  After  they  are  removed  the  head  is  to  be 
rubbed  dry  and  covered  with  a  dry  cloth. 

In  hysteria  much  the  same  kind  of  treatment  is  indicated  as  in 
neurasthenia.  When  there  is  much  excitement  the  wet  packs  are 
indicated.  In  most  of  the  major  forms  a  half-bath  at  60"  with  cold 
afEusions,  or  the  shower,  with  Charcot  or  Scottish  douche,  should  be 
given.     The  ordinary  treatment  at  the  Montefiore  Home  consists  of: 

Cold  affusions  while  standing  in  warm  water,  or  a  hot-air  bath 
followed  by  rain  bath  for  thirty  seconds  at  85°,  daily  reduced  until 
60°  is  reached,  this  to  be  followed  by  a  spray  douche  for  five  seconds 
at  05"  or  jet  douche  for  three  seconds  at  65°  to  65'^.  The  douche 
is  reduced  gradually  to  60°  or  less,  increasing  the  pressure  from  two 
pounds  to  thirty  (Baruch). 

When  there  is  spinal  irritation  the  filiform  douche  may  be  used 
as  a  counter-irritant,  or  the  shower  at  65°  to  85°. 

In  locomotor  ataxia  different  pktients  get  relief  from  different 
forms  of  treatment.  The  very  painful  and  hypereesthetic  cases  are 
not  ill  my  experience  much  helped  by  hydrotherapy.  One  may  try, 
however,  lukewarm  baths,  85°  F.  to  ^5°  P.,  for  ten  to  twenty 
minutes,  with  or  without  pine-needle  extract.  For  leg  pains,  hot- 
air  baths  to  the  legs  alone,  followed  by  affusions  at  60°  to  70°,  are 
recoiii mended.  The  extremities  may  also  be  wrapped  in  flannels 
wrung  out  in  hot  water  and  covered  with  dry  cloths.  Some  pa- 
tients are  greatly  refreshed  and  helped  by  cool  affusions,  70°  to  80^, 
poured  over  the  back  and  legs.  In  painful  cases,  relief  can  be  ob- 
tained sometimes  by  applying  the  Charcot  douche  at  a  very  high 
temperature  to  the  back.  The  temperature  at  first  is  90°  F.  This 
is  gradually  iucreased  to  about  1(!0°  F.  The  duration  of  treatment 
shoiihl  1)0  only  alwut  one  minute. 

Spcniiitiorrhira. — Cold  sitz  baths  may  be  given  for  from  five  to 
twenty  jninutes,  50"  to  70",  daily  at  bedtime. 

JiiijMtriici-. — Brief  cold  sitz  baths,  daily,  at  56°  to  04°,  for  from 
one  to  five  minutes.  The  psychrophore,  i.e.,  application  to  the 
prostate  of  cold  liy  a  rubber  condom  or  bladder  secured  over  a 
rectal  irrigator  tin  dnuhte  vonrtnit,  is  sometimes  helpful. 

Jiiontiiienro  o/  Criiie. —  In  paresis  of  sphincter  or  detrusor,  brief 
colli  sitz  biiths,  daily,  nC,"  to  64",  one  to  five  minutes,  are  indicated; 
also  cold  rain  baths  (50'  to  00')  and  douches  as  general  tonics.     In 
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Bpasmus  (letrusormn  vesica,  on  the  CfHitrjiry,  prolonged  liiki'warni 
fcitz  baths  daily  for  thirty  to  uixtv  minutes,  at  "0"  to  W,  should  be 
given. 

Elkctbu-Tu  kka  prutkm. 

Iliffh  and  Low  I'otantiiif   f'urrrnts — CaireHtu  o/ '*  Tr-tutnn"  nnd 

Qwantitif.*' — The  current  of  tlie  faradiii  battory  varies  in  quality 

ill  acronlftnce,  1,  witli  the  K'ligth  and  iiiimbrrof  turns  in  the  i-oilj 

.  2,  the  fonn  of  the  elertrii-al  wave ;  3,  the  number  of  vibrations ;  and, 

4,  the  Btrength  of  the  battery. 

The  rurreiita  fivm  short  i-oils  of  (■o:ir>f  wiro  have  a  Unrcr  pol<*n- 
tial  ami  slightly  inorw  voltage.  They  art*  nmre  i-fliripnt  in  )ir«Mlm-ing 
muaciilar  cuntractions  and  are 
more  irritating  to  the  seiisnry 
nerves.  Tlieso  qualities  are 
increaMd  with  slow  inlerruji- 
tions  of  three  or  four  per  second. 
When  miisi-ular  ooiitnii'tions  nud 
meehanieal  exercise  wttli  stimu* 
lation  are  dtrsired  the  shurt. 
coils  (primary  or  8ercndai-y) 
Tvith  slow  interruptions  are  in- 
dicated. The  ciirrpiit  from  long 
coils  has  a  highor  potential  and 
less  voltage;  it  has  lesH  [Kjwrr 
in  conbaciing  muBcles  nud  a 
different  effect  oa  the  seusorj- 
nerves.  "When  the  intt^rnip- 
tious  are  very  rapiil  antl  the 
coil  is  very  long,  the  effei-t  ou 

the  sensor)'  i)erv«'it  neeiud  more  sedative,  perhaps  in  part  bvcausQ 
of  a  change  in  the  form  of  the  electrical  waves. 

Instrument  makers  have  devised  instruments  with  long  l-uIIs 
(l,riOO  yards)  whieb  are  tapped  at  three  plact^s,  ko  that  with  one 
coil  it  is  possible  to  get  a  current  uf  low  potential  (or  "  quantity"  as 
it  has  been  called)  or  of  hinh  potential  (or  "lurreut  of  teusiou"). 
The  vibrator  is  inado  also  so  that  currents  of  extremely  rapid  inter- 
ruption can  he  obtained.  Tliese  (Fig.  2  5)  instruments  are  expen- 
sive, but  are  of  spet:ial  use  to  the  neurologist  in  those  caries  in 
which  he  desires  U)  apply  furndisiu  for  spasm  ur  neuralgia.  They 
are  said  to  be  very  useful  in  j^yniwologifal  work.  I>r.  Rockwell 
has  advocated  their  u^e  and  shown  their  valne.  My  own  experi- 
ence with  the  very  high  tension  long  coils  is  slight,  but  tlie  theory  on 
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wliich  they  aie  based  is  souiiil;    and  the  fact  of  their  peculiar  phya- 
ical  properties  is  attested  by  Mr.  Kenelly. 

The  physiological  eftect  of  a  current  depends,  as  I  have  stated, 
in  part  upon  the  character  of  the  wave  of  electrical  force.  If  this 
is  high  and  sharp,  the  stimulation  is  different  from  that  produced  by 
a  wave  which  gradually  rises  to  its  height.  D'Arsonval  has  de- 
vised an  instrument  for  producing  these  blunt-topped  waves,  and 
at  the  same  time  reversing  the  current.  The  current  is  called  tinu- 
soifhtl  and  is  produced  by  revolving  magnets,  and  the  machine  is 
expensive  aud  complicated.  The  same  result,  T  am  told  by  Mr. 
Kenelly,  is  approximately  produced  by  the  faradic  machine  with 
long  coils  and  very  fine  interruptions  by  means  of  a  vibrating  band, 
as  described  above.  I  am  not  aware  of  any  special  therapeutic 
results  in  neurology  from  this  kind  of  current. 

ViBKATORV    ThKKAI'KOTICS. 

Some  relief  of  paiu  and  spasm  is  secured  by  mechanical  vibra- 
tions applied  generally  or  locally.  The  most  efficient  means  for 
this  purpose  is  a  vibrator  with  various  terminals,  which  is  run  by 
hand,  or  by  a  motor.  By  means  of  a  vibrating  metal  helmet  ap- 
plications can  be  made  to  the  head,  aud  by  a  vibrating  chair  the 
whole  body  can  be  shaken.  This  produces  very  rapid  vibrations 
aud  a  kind  of  benumbing  of  the  part.  The  art  of  applying  vibra- 
tion in  slower  oscillations  has  been  fully  developed  by  Zander  and 
is  carried  out  in  various  Zander  institutes,  of  which  there  are  many 
iu  Euiojie  and  two  in  New  York. 

HlSI'KNSIO.V. 

Suspension  by  the  head  and  ui-nis  in  a  Sayre  apparatus  is  or- 
ea.siuually  used.  The  patient  is  raised  from  the  ground  for  from  one 
to  three  minutes,  daily  or  triweekly.  Or  while  seated  in  a  chair  he 
is  partly  lifted  from  his  scat  for  from  five  to  fifteen  minutes.  This 
measure  will  sometimes  give  relief  in  lot^omotor  ataxia,  paralysis 
agitans,  sciatica,  lumbago,  and  chronic  jnyelitis.  Its  ap|#cation 
requires  rare.  According  to  liogroff  it  i)roduces  a  slight  stretching 
of  the  I'ord  aud  membranes  and  slight  meningeal  congestion. 

OlUiANIl'    EXTRA<TS. 

The  Thifi'iiiil  fUiiml. — This  is  used  successfully  in  the  treatment 
of  inyxa*(lein;i,  certain  forms  of  insanity,  and  in  some  cases  of 
oliesity.      It  does  no  good   in  other  diseases  so  far  as  knoivn.      It  ia 
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given  umtally  in  tbe  form  of  tablets  ot  the  dried  gland  iu  doMS  of 
gr.  T.,  gradually  iDcreaned  iu  some  caae8  to  gr-  Ix.  daily. 

Ore/lit!'-  Kxtnirt. — There  IS  sotnc  evidence  that  the  extnct  of 
testii-Ie  haA  a  tiitiia  effect  on  the  nerve  centres. 

The  value  of  other  organic  extracts  in  uer^uiis  dtseaiivs  is  still 
imdetermincd. 

Thk  KitfiT  Trkatmknt. 

ThiB  form  of  tniatuii>nt  was  devised  and  perfected  by  Dr.  3. 
Weir  Mitchell  atid  has  been  popularized  by  him  and  his  pupils. 
Its  value  ill  mauy  tyiw^  i>f  neuiastliPiiia  and  hysteria,  ("siwially 
anions  women,  is  unquestioned.  It  seems  more  difficult  to  apply  it 
to  men,  though  it  is  often  usoful  with  them. 

Among  women  it  answers  best  in  my  exjierience  for  young  women 
or  those  this  aid*  uf  middle  life,  of  nut  very  forceful  ihai-acter  and 
nut  very  strong  will.  The  active,  keen-wittetl,  iiiti^llactiial  wovatOi 
who  suffers  from  headache,  hrain  tire,  auil  exhaustion  from  slight 
exertion  does  not  do  so  w»'ll  under  a  method  which  for  a  time  ren- 
ders the  ]>atietit  Pntindy  abidie. 

The  essential  features  of  the  rest  cure  are:  Isolation,  diet,  rest 
iu  bed,  massage,  electricity,  and  the  energizing  prrsoualitv'  of  a  wise 
physician. 

Is»lntuni. — The  patient  can  rarely  W  treated  succesafully  at 
home,  even  if  the  relatives  are  not  allowed  to  see  her.  Tbe  best 
place  ib.  a  comfortable  room  iu  a  boarding-house  vr  private  hospital. 
K  private  room  in  a  general  hospital  may  answer.  A  special  nurae 
is  neceasary,  and  she  should  be  young,  neat,  careful,  sufficiently  in- 
telligent and  tactful,  but  iir>t  overeducated  or  one  who  feela  too 
keenly  her  social  ]Kjsitiun.  Decayed  gentlewomen  are  sometimes 
very  interesting  chamctecs,  but  they  make  poor  nuraes.  I  am 
afraid  of  nurses  with  an  English  or  Irish  accent.  She  should  bo  a 
stranger  to  the  jiatieut,  mther  tlian  one  who  has  nursed  the  patient 
in  previous  illnesses.  She  should  preferably  kuow  how  to  give 
massage,  electricity,  and  tli*.*  simpler  forms  of  water  treatment. 
The  patient  sees  only  the  doctor  and  a  tnuMeuxm  if  the  nurse  does 
not  know  how  to  give  tliia  treatment. 

Tlif  dii^  should  consist  as  far  as  possible  of  milk.  During  the 
first  two  weeks  this  is  especially  importaut.  Skim*milk  is  used 
and  it  should  be  perfectly  fresh.  Four  ounces  are  given  at  first 
every  two  hours.  This  amount  is  increased  to  two  or  four  quarts 
a  day.  The  milk  may  be  treated  in  various  ways  in  order  to  make 
it  more  palatable  or  digestible.  The  addition  of  a  little  salt  or 
lime  water,  or  of  tea,  coffee,  ur  cocoa,  or  Vichy  water,  aocomplishea 
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this  end.  It  may  be  varied  with  malted  milk,  dextrinized  barley, 
Nestle' a  food,  or  the  milk  may  be  mixed  with  barley  or  rice  water. 
Two  or  four  ounces  of  liquid  malt  may  be  given  before  the  milk 
three  times  a  day.  At  theendof  a  week  a  pintof  beef  tea  is  added. 
It  is  made  (Mitchell)  by  chopping  up  one  pound  of  raw  beef  and 
placing  it  in  a  bottle  with  one  pint  of  water  and  £ve  drops  of  strong 
hydrochloric  acid.  This  mixture  stands  all  night,  and  in  the  morn- 
ing the  bottle  is  set  in  a  pan  of  water  at  110°  F.  and  kept  two  hours 
at  about  this  temperature.  Strain  through  a  stout  cloth  and  squeeze 
the  mass  till  nearly  dry.  The  resulting  fluid  is  given  in  three  por- 
tions daily.  If  the  taste  be  objected  to,  the  meat  may  be  roasted  a 
trifle  on  one  side,  or  the  ordinary  commercial  extracts  may  be  used. 
It  is  better  at  first  for  the  patient  to  be  fed  by  the  nurse.  The 
milk  and  other  food  should  be  taken  slowly. 

Rest. — It  is  extremely  important  that  the  patient  be  made  to  go 
to  bed  and  lie  flat  on  her  back,  not  even  sitting  up  to  be  fed.  The 
object  is  not  only  to  secure  absolute  rest,  but  to  make  the  patient 
feel  that  she  is  in  tho  hands  of  her  physician,  who  is  to  manage  her 
till  she  is  well.  The  enforced  quiet  also  adds  to  the  desire  later  to 
to  get  well  and  regain  her  freedom.  She  is  to  be  kept  in  bed  for  a 
month;  then  allowed  to  sit  up  for  ten  minutes  twice  a  day,  this 
time  being  lengthened  by  five  or  ten  minutes  daily.  After  five  or 
six  weeks  she  may  be  allowed  a  drive  or  a  short  walk.  About  this 
time  one  must  also  begin  systematically  to  enforce  walking  and 
other  exercise,  and  the  patient  must  be  taught  to  ignore  the  slight 
pain  and  fatigue  that  at  first  ensue. 

Ma-isd'jf. — The  systoiu  of  massage  recommended  by  Mitchell  is 
simpler  than  that  ordinarily  used  by  the  Swedish  professionals,  and 
consists  lujtinly  of  kneading  and  centripetal  friction.  It  is  given  at 
least  an  hour  after  a  meal  and  lasts  at  first  fifteen  or  twenty  min- 
utes onre  a  (lay.  In  a  few  days  this  is  increased  to  three-quarters 
of  an  hour  and  an  hour.  The  legs  are  massed  first,  then  the 
abdomen,  chest,  and  arms.  Tlie  head  and  net^k  are  not  touched. 
No  ointment  or  lubricating  substance  is  used.  Particular  attention 
is  paid  to  the  abdomen  in  order  to  prevent  constipation.  After 
massage  tliere  sliould  be  a  rest  of  an  hour.  After  four  or  eight 
weeks  Swedish  movements  are  added  to  the  massage. 

Kfecti-'fiti/. — The  faradic  current  is  used  with  a  primary  coil 
and  a  slow  iutermpter.  In  very  sensitive  persons  a  long  secondary 
coil  with  fine  interruptions  is  bettei-.  Electrodes  of  the  "normal" 
size  are  employed  and  each  seijnient  of  the  limbs  is  gone  over,  be- 
ginniuf^'  with  the  periphery.  The  two  electrodes  are  placed  over 
the  muscles  a  few  inches  apart  anil  each  muscle  is  contracted  four  or 
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Bix  times.  The  questiou  ot  poles  may  be  ignored.  The  feet,  legs, 
abdomeQf  back,  and  arras  are  gond  over  auccessiTely,  then  the  fine 
aecoudary  current  ia  turned  on.  A  large  electrodp,  of  tfie  *'  iiidiiTer- 
onc"  size^  U  placed  on  the  biu.-k  of  the  uvuk,  and  the  utJier  electrode 
placed  on  the  sole  of  one  foot;  a  current  is  passed  for  seven  and  a 
half  minutem ;  tlien  the  electrotle  is  ehifted  to  the  other  foot  and  the 
torrent  given  for  the  sanie  time.  It  id  b^Mt  for  the  physician  him- 
self to  give  the  eleuti-ici^  if  poasible.  The  duration  of  each  stance 
is  from  tfarecquart^rs  to  oiio  hour,  and  it  is  continued  for  six  weeks. 
Very  mild  currents  are  used  at  tirst. 

The  duration  of  the  rest-cure  shnuld  never  be  less  than  a  month. 
It  is  usually  about  six  or  eight  wecka.  A  typical  schedule  for  a 
reet-curo  patient  as  given  by  Dr.  John  K.  MitrliRll  iatho  following: 

7  A.M. — Cocoa. 
Cool  sponge  hath  with  rough  rub  and  toilet  for  the 

day. 

5  A.M. — Milk,  breakfast. 
Rest  au  hour  after. 

lU  A.M. — 8  oz.  peptonized  milk. 

11  A.M. — Massage. 

12  H. — Milk  or  soup. 
Reading  aloud  by  nurse 

1 :30  P.M. — Dinner. 

Rest  an  hour. 
3:30  P.M. — 8  07..  peptonized  milk. 
4  P.M.— Klectrioity. 

6  P.M. — Supper  with  milk. 

8  p.u. — Reading  aloud  by  nurse  one-half  houi-, 

9  P.u. — Light  rubbing  by  nurse  with  drip  yht^et. 
S  oz.  malt  extract  with  meals,  tonic  after  meals. 
8  oz.  peptonized  milk  with  biscuit  at  bedtime  and 

a  glas»  of  milk  during  tlio  night  if  tle»ired. 

Laxative :  cascara,  10  to  30  drops  p.  r.  n.  Later  Swedish  move- 
menta  are  added  to  the  inai^sage. 

Adtlittonal  Mf'ienrvj. — A  sponge  bath  is  given  every  morning. 
Inwnunia  is  to  bu  ftiired  at  the  Htart,  and  for  this  bromide  of  sodium 
may  be  given  in  doses  of  gr.  x\x.  at  C  aud  D  p.m.  and  gradually 
deoreaaed  grain  by  grain ;  or  sulphooal  (gr.  xx.  to  xxx. )  in  hot 
water,  or  trional  dir.  xv.).  Some  form  of  hydrotherapy  may  an- 
swer better  than  drugs,  and  a  favorite  ni^asure  i»  the  drip  sheet-. 

The  following  are  the  dirnstions  for  its  use  (Mitchell): 

Basin  of  water  at  Sfi"  F.  Lower  the  temj>eratimj  day  by  day 
by  degrees  to  5o'  F.,  or  to  still  less.  Put  in  the  basin  a  sheet  let- 
38 
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ting  the  corners  hang  out  to  be  taken  hold  of.  The  patient  stands 
in  one  garment  in  comfortably  hot  water.  Have  ready  a  large  soft 
towel  and  iced  water.  Dip  the  towel  in  this,  wring  it,  and  put  it 
turban-wise  about  the  head  and  back  of  the  neck.  Take  off  night- 
dress. Standing  in  front  of  patient,  the  basin  and  sheet  behind, 
the  maid  seizes  the  wet  sheet  by  two  corners  and  throws  it  around 
the  patient,  who  holds  it  at  the  neck.  A  rough,  smart,  rapid  rub 
from  the  outside  applies  the  sheet  everywhere.  This  takes  but  two 
minutes  or  less.  Drop  the  sheet,  let  the  patient  lie  down  on  a 
loimge  upon  a  blanket,  wrap  her  in  it,  dry  thoroughly  and  ronghly 
with  coarse  towels  placed  at  hand.  Wrap  in  a  dry  blanket.  Ke- 
move  ice  wrap ;  diy  hair;  put  on  nightdress.  Bed,  the  feet  covered 
with  a  flannel  wrap. 

As  tonics,  lactate,  pyrophosphate,  or  subcatbonate  of  iron  are 
given  in  doses  of  gr.  xxx.  daily.  Small  doses  of  strychnine,  salicin 
or  quinine,  or  dilute  phosphoric  acid  may  be  useful. 

The  jmtiliil  ivst-rure  is  indicated  in  the  milder  cases  of  neuras- 
thenia and  hysteria.  The  following  is  the  schedule  given  by  Dr. 
Weir  Mitchell : 

A.M. — On  awaking,  cup  of  cocoa.  Take  bath.  (Temperature 
given.)  Lie  down  on  lounge  while  using  drying-towels;  or,  better, 
be  sponged  and  dried  by  an  attendant.  In  this  process  the  surface 
to  be  rubbed  red,  or,  if  drying  one's  self,  to  use  flesh  brush.  Bed 
or  lounge  again.  Breakfast.  Before  each  meal  take  three  ounces 
of  malt  extract;  aperient  at  need  in  malt.  Tonic  after  each  meal. 
Df'tiiil  as  to  lueakfast  diet.  If  eyes  are  good,  may  then  read  seated 
in  bed.  -Vt  10  to  11  a.m.,  one  hour's  massage.  Rest  one  hour; 
may  l>e  read  to,  or  rrad  if  eyes  are  gi>od,  or  knit.  At  this  time,  11 
A.M.,  four  dunces  of  l)eef  soup  or  eight  ounces  of  milk.  At  noon 
may  rise,  dress  slowly,  resting  once  or  twice  a  few  minutes  while 
drcsain;.;,  and  remain  uj)  until  ^  r.M.  See  children,  attend  to  house- 
hold l)nsiness;  set'  one  visitor,  if  desirable.  From  1  to  1  :W  r.M. 
malt,  I'tc,  aud  lum-li.  Detail  as  to  diet.  At  first,  as  a  rule,  let 
tliis  meal  represent  dinner.  Tonic,  and  after  it  to  rest  on  a  lonn^'e, 
occupied  as  alxivc,  reading  or  l>eing  read  to.  If  possible,  drive 
out  or  use  tramway,  so  as  to  get  air.  Walk  as  little  as  possible. 
On  i-eturn  from  drive  repeat  milk  or  souji.  About  5  p.m.,  electric- 
ity, if  used  at  all.  Kest  until  7  r.M.  Supper  at  7  p.m.  Detail  as 
to  meal.  Malt  as  before,  with  or  without  aperient,  as  occasion 
demands.  Tonic.  To  spend  evening  with  family  as  usual.  Best 
not  to  use  eyes  at  uii^ht  for  near  view.  Bed  at  10  p.m.  No  letters 
to  lie  written  for  two  months,  when  most  of  these  details  have  to  be 
revised. 
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Aft«r  two  montlis  of  massage  it  should,  to  thesp  cues,  as  in 
complete  n^t,  be  iis<h1  od  alternate  days,  and  by  degrees  given  up. 
If  the  mirse  or  matuwHtx^  ia  able  to  teach  the  patient  the  uae  of 
Swedish  luuveueots.  it  is  Ueitirablu  that  these  vv  suiut*  de&uitu 
sloffly  iucTPasttl  system  i>f  chaiulKT  gymnastics  be  ooutiimed  for 
luouths.  Fiually,  walkbj^'  ]uu:st  be  raaumed  with  slow  and  sytitem* 
atic  increase.  Aft^r  the  iuk'oiuI  month  write  out  a  schedule  of  less 
restrictiou,  to  be  followed  for  six  months. 

SPECIAL  TUEBAPEUTlca 

ALCOHOL]  SU. — 

If  StnrchDinrD  ottrat.,     .        .        .        .    •    ,        .        .        .  gr-  t 

Aqii«  dMtillat Jr. 

AdJI  eurbotlci ffr.  L 

M.     SIg.  nix.  hypotlcrnilcally  q.  4  b. 

9  Aln>pltui'  sulph K^-  h 

SWyvimUui'  tiltntt. ^-  U> 

Glnuoini gf-  !• 

TfncL  Ktmpliantli ;UJ. 

Extr.  vUiclxia.  Q q.s.  ad  %vL 

M.     Sig.    i\.  lA.a. 

AcuTB  Alcoholism. — 

Z  9ndiibn>mkl :i. 

Tii]<--t.  capsicl It*. 

Cblonil.  tiydrnt. |w. 

AriUiv  tnentb.  pip ;  lij. 

M      SU     3i.q  4h. 

Epilkpsy. — A  method  of  treating  epilepsy  has  been  recom- 
nended  by  ]>r.  1*.  Flerhsig  as  being  suoceiiaful  in  soiite  obstinate 
canes.  It  i-onsists  io  giving  uiiium  in  dottes  of  gr.  ^  t.i.d.,  in- 
crensed  to  gr-  iij.  or  v.  t.i.d.  This  is  kept  up  for  five  or  six 
weeks.  The  patient  is  thvu  placed  at  ouue  on  largu  duse:)  of  bro- 
mide of  iwtassimii.  I  have  found  in  applying  this  treatment  that  a 
short  course  of  opium  enhances  the  sulaequenteffwTtof  the  bromide. 
It  is  not  always  wise  ur  [jossilile  to  give  large  doses  of  opium  for  so 
long  a  time  :is  six  weeks. 

I  have  insisted  u[K)n  tlie  necessity  of  giving  large  dosi's  of  bro- 
mides for  a  time  in  all  case.<iof  epilepsy.  iJr.  Ch.  fVr^  recommends 
yearly  a  gra^lual  inrrease  of  bromides  from  '  i.  daily  to  3  iv.  or 
3  V.  Such  doso.4  diminuih  attacks  from  one  or  two  weekly  to  one 
monthly.  The  rritcrin  to  be  depended  upon  in  adrising  surh  treat- 
ment arc  the  weiglit  of  the  patient  and  the  number  of  attaeks.  If 
the  wfight  falls  and  gastric  trouble  ensues,  or  if  the  attacks  are  not 
lessened,  the  drug  should  not  be  increased. 
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ni  X.  to  zz 

gr.  1. 

gT.  T.   tOX. 

gr-U- 

mx. 

ni. 

Tl4. 

Til  ZZZ. 

In  manf  caaes  it  ii  not  wise  to  continae  the  alkaline  bromides 
indefinitely,  on  account  of  the  condition  ai  the  bladder  and  urine. 
The  latter  becomes  cloudy,  feebly  acid  or  alkaline,  and  the  bladder 
is  irritable.  The  following  prescription  I  find  most  useful  as  an 
adjunct  to  the  ordinary  formulee  of  bromides : 

Q  Addl  bydrobromici  diL, 

Ferri  bromld., 

Potas.  bronild., 

Sodil  solicjlat., 

Spts.  rectiflcat., 

Glycerol.  pcpsiD.,    . 

Olei  gaiiltb 

Liq.  ammon.  cltrat.  (Br.  P.)> 
M.     8ig.  1.  dose.     TbU  may  be  doubled  or  tripled. 

Antifebrin  and  sulpkonal  are  drugs  which  sometimes  control  the 
oonTulsions.  Antifebrin  may  be  given  in  the  form  of  a  five-grain 
tablet  ter  in  die  with  a  bromide  solution.  Sulphonal  is  given  best 
in  the  form  of  a  powder  at  night.  Fifteen  to  twenty  grains  can  be 
administered  then.  I  do  not  think  the  drug  a  very  useful  one. 
Trional  in  iifteeen-grain  doses  is  better. 

The  following  are  some  special  prescriptions  which  may  be  used 
in  epilepsy : 

3  Antipyrin, 3  iss. 

AmmOD.  bromid 3  xvL 

Aquee ?  iv, 

M.    Sig.    3ij.  t.i.d. 

To  tic  used  witbout  other  medication  except  tonics. 

If  Beta-DHphllio), ;  i. 

Bismuth,  sulicjlat. , 3  as. 

M.  Sig.  i.  daily  in  two  doses  with  3i.  to  iv.  potas.  bromide  daily  or 
with  gr.  xlv.  bomx. 


1}  Ext.  bulladonn gr.  xv. 

Stannii  oxitl., 3  i. 

M.     Div.  in  pil.  No.  Ix.     Sig.  i,  a.m.  and  p.m. 
To  be  used  with  bromides. 

It  Chloral-ainid., 3ij. 

8troutii  bnmiid., ?i. 

Elix.  siinplic  , Jiv. 

M.     Hig.    3  i.  incit'iised  to  Jij,  t.i.d. 

To  be  used  wheu  snml!  umoiints  of  bromide  must  Iw  given. 

IJ  Camphor  monnbromid .         -    Sij. 

Ext.  viilerian -   3  t 

M.     Div.  in  cnpsiilic  So.  Ix. 
In  epilepsy  with  liysteria. 


Sig.  i.  t.i.d. 
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9  TriOMl Sr.  XT. 

Sodil  tjrocnid .  gr.  xi. 

II.    Slg.  1.  (low. 

At  night  in  Docliirnal  epilepsy, 

Ktfi^f  bromate  is  recommended  in  epilepsy  by  J.  Donntti,  hut  I 
do  not  advise  the  use  of  so  unstable  a  compound. 

Tiurt.  rrminth,  rrttent.  in  Uoses  of  li  to  5  drops  seems  to  have 
some  itiHut^nco  in  checking  epileptic  attacks.  I  have  used  it  in  only 
two  bad  cjises,  however,  and  cannot  estimate  its  exact  value. 

The  Surgiad  Trpatmrnt.  "f  K/'iififta^. — This  ia  indicated  only  in 
tratimutic  furius  of  comparatively  recent  character,  before  more  tlian 
twenty-live  tius  have  occurred.  It  is  much  more  indicated  in  lociU 
or  Jacksonian  epilepsy. 

The  mortality  from  the  operation  is  seven  percent.  Among  159 
cases  colleetod  by  Laurent  and  Agnow  there  were  58  cured,  62  im- 
proved, 2S  unimproved,  1]  died.  AmoBg  42  caaeB  collected  by 
Starr  ("Brain  Stirgerj*")  there  were  13  cured,  11  improved,  Ifi  not 
improvfsl,  3  died.     The  term  "  improved''  has  little  meaning. 

Hr^TKRIA. — 

R  Zlud  nilcrljulut :I1J. 

Rxt  Jtumbiil :m. 

QuininiG  aulpb ^L 

II.     Div.  In  capsuliu  No.  Ix.     »))[.  i.  t.i.d. 


^  Spta.  iimmon.  Hromac, 
Spta.  lATniidiil,  CO.. 

Hpta.  cUlCT.  COl.  . 

M.    8ig.  ;!.  p.r.n. 
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Aponioi'phine  f  gr.  hypodermatically  and  pilocarpine  ji^,  gr.  in 
the  s:ime  way  often  break  up  u  hysterical  criiiis. 

lMfoTKx<"'K. — In  the  treatment  of  impotence  by  electricity  the 
galvanic  or  faradic  current  may  be  used.  My  own  method  ia  to 
combine  the  two,  using  the  De  WattHvillc  nwitcli.  The  positive 
pole  with  a  large  electrode  is  placed  over  the  dorso*lumbar  region, 
the  negative  pole  with  normal  or  large  electrodes  is  placed  on  the 
perineum.  A  ouiTcnt  of  fmm  6  to  10  miltiamp<^res  is  tnme<l  on. 
Then  the  faradic  current  is  added.  The  secondary  long  coil  with  fine 
Tibrati<m  may  be  employed  if  there  is  mtich  irritability;  the  short 
coil  with  coarse  vibrations  if  there  is  anfflsthesia  or  great  insensi- 
bility. The  current  is  panned  with  occasional  interruptions  for  five 
minntes.  The  lower  elwlrode  is  then  movei]  for  a  time  to  the  root 
of  the  penis  and  the  current  pass«d  for  a  minute.  A  steel  sound  as 
large  as  the  urethra  will  hold  is  then  introduced  and  the  lower 
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(negative)  electrode  connected  with  it.  The  galvanic  cnrrent  is  re- 
duced to  2  or  3  milliamperes,  the  faradic  made  as  strong  as 
the  patient  can  stand  it.  The  application  lasts  two  or  three 
minutes. 

In  addition  I  employ  hypodermic  injections  of  stiyclmine,  or 
cantharidate  of  potassium  (gr.  ^) .  Cupping  and  ligature  of  the 
dorsal  veins  have  been  successfully  used. 

Nrw  Drugs  for  Insomnia. — There  are  no  good  medicines  for 
insomnia,  but  the  following  may  be  occasionally  used : 

Am^l  Hydrate. — This  is  a  fairly  good  and  safe  hypnotic,  but 
disagreeable  to  the  taste.  The  dose  is  about  a  drachm,  given  in 
syrup  and  water.  It  has  a  pungent  taste  like  paraldehyde  and 
sometimes  disturbs  the  stomach. 

Chloral-amide  is  a  good  hypnotic,  acting  like  chloral  hydrate, 
but  more  slowly.  It  is  less  irritating  and  is  safer  than  chloral, 
though  the  dangers  of  the  latter  drug  are  very  slight.  The  dose  is 
15  to  45  grains  in  powder  or  dissolved  in  alcohol  or  tincture  of 
cardamom. 

Chloralose  is  a  hypnotic  in  doses  of  from  3  to  10  grains.  Chloral- 
ose  has  been  given  in  hysteria  and  epilepsy  in  doses  of  20  or  more 
grains.  It  is  made  by  heating  chloral  hydrate  with  glucose. 
The  advantages  are  the  small  dose,  its  harmlessness,  and  the  fact 
that  it  does  not  disturb  the  stomach. 

Dalwisine.  sulphate  has  been  warmly  recommended  as  a  hypnotic 
in  doses  of  gr.  -^  to  gr.  -^j^.  I  have  not  found  it  of  especial  value 
either  in  insomnia  or  tremor.  It  is  usually  given  hypodermatieally, 
but  may  be  dissolved  in  water  and  taken  at  bedtime. 

Hijpnal  is  made  from  t^hloral  and  antipyrin.  I  find  no  evidence 
that  the  drug  is  of  special  value,  except  from  the  fact  that  it  has  no 
taste  or  odor.  It  is  slightly  soluble  in  water.  The  dose  is  I't 
grains.  It  is  to  be  distinguished  from  hypnone,  a  drug  of  no  value 
whatever. 

SiniuKil  is  a  clear  liquid  made  of  chloral,  alcohol,  and  methan. 
It  is  given  in  doses  of  3  ss.  to  z  i-  It  is  a  fairly  good  and  safe 
hypnotic,  to  be  classed  with  paraldehyde  and  amjl  hydrate. 

Trional  is  a  disulphone,  or  diethylsulphon-methylethylmethau. 
It  is  flost'ly  related  chemically  and  therapeutically  to  sulphonal. 
It  is  a  white  powder  slightly  soluble  in  water  and  best  given  in 
milk  or  wine.  It  acts  in  from  ten  to  thirty  minutes  and  produces 
a  quiet  sleep.  It  is  an  excellent  hypnotic,  ranking  with  sulphonal 
and  having  the  advantage  of  acting  more  promptly.  The  dose  is 
from  10  to  40  grains.     At  least  30  grains  ai-e  needed  in  bad  cases. 

Tetronal,  a  substance  closely  allied  to  trional,  is  a  less  certain 
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bjpaotic  but  is  said  to  b»  uior«  of  h  motor  aeUative.  The  dose  is 
the  same  as  that  of  triouat. 

U'rai  or  ura/ium  is  a  compound  of  chloral  ami  iirethan.  Tho 
dose  is  about  15  grains.  Both  it  and  urethan  are  hypnotics  of  not 
sufficient  value  to  entitle  them  to  be  kept  on  the  list  of  useful 
reiueiiies. 

LocoMOTOK  Ataxia. — Erb  has  recently  reported  many  eases 
showing  that  the  inunction  of  im-rRury  is  followed  by  decided  benefit 
in  this  disease.  He  accompanies  or  follows  the  "cure"  with  eleo* 
tricitv,  nitrate  uf  silver,  batlis,  »ud  toiiii's. 

Leyden  has  strongly  advocated  vbst  may  be  called  the  tonic, 
expectant,  and  training  treatment  of  tabes.  He  does  not  expect 
mucli  of  dnigH,  hut  defu-ndfl  uii  diet,  baths,  exercise,  and  quiet. 
This  is  very  wnll  go  fur  as  it  goes,  but  is  a  muat  unforLuimtv  view 
\9a  a  whole,  for  it  takes  uo  account  of  the  fact  that  in  tabes  there  is 
a  specific  something;  continually  at  work  eating  away  tlie  spinal 
oord.  The  jihysiciaii  mu^t  find  an  a^etit  to  counteract  this.  Tttist 
and  proi>cr  nourishment  and  exercise  do  it  to  some  extent. 

The  IkiQuzxi  method  of  streli-hing  tlie  spinal  cord  la  advocated 
by  Benedict  It  is  only  a  motlificatiou  of  subcutaneous  stretching 
and  wM  prttctiaed  in  my  rlinic  ten  years  aj{0-  The  patient  lies  ui«oo 
the  hai^k,  the  heiul  maintained  in  an  elevated  petition  by  a  bolster; 
the  lower  extremities  are  then  flexed  upon  the  botly,  forming  a 
seniicircle,  the  knees  being  placed  upon  the  chest  of  the  ]Hitient  and 
the  legs  held  straight^  thi^  ujwratur  seizing  the  diverging  ankles 
earriee  them  strongly  toward  the  floor.  This  apparently  difficult 
manoBuvro  is  In  re-ality  easily  executed. 

YVmi  Kxerrigts  Tr^atmfut  of  jMCttmotor  Aiaxta. — The  treatment 
of  locomotor  ataxiri  t>y  means  of  systematic  exercises  for  tiuining 
the  ataxic  limbs  often  produces  some  very  satisfactory  rettults. 
The  method  was  elaborated  first  by  Dr.  Frfljikel,  and  still  further 
by  Dr.  Hirflchberg.  "For  the  ronvt-nience  of  students  and  readers, 
a  whedule  of  the  exercises  which  I  prescribe,  and  which  are  base<l, 
inure  or  less,  upon  those  of  the  authors  mentioned,  is  appended 
here. 

The  exercises  are  asually  to  be  taken  twiee  a  day,  and  each 
exercise  is  to  be  done  with  the  utmost  care  and  precision  by  the 
paueut. 

ErerciiKt  Jnr  thn  Hnrufs  nnd  Arms. — 1.   Sit  in  front  of  a  table, 

?lace  the  hand  upon  it,  then  elevate  each  finger  as  far  as  possible, 
hen,  raising  the  hand  slightly,  extend  and  then  flex  eai'h  finger 
and  thumb  ax  far  as  jxi^sibK'.  Do  this  first  with  the  right  and  then 
with  the  left,     llepeat  once. 
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2.  With  the  hand  extended  on  the  table,  abduct  the  thumb  and 
then  each  finger  separately,  as  far  as  possible.     Repeat  three  tames. 

3.  Touch  with  the  end  of  the  thumb  each  Bnger  tip  separately 
and  exactly.  Then  touch  the  middle  of  eauh  phalanx  of  each  ol 
the  four  fingers  with  the  tip  of  the  thumb.     Kepeat  three  times. 

4.  Place  tho  hand  in  the  position  uf  piano  playing  and  elevate 
the  thumb  and  fingers  in  succession,  bringing  them  down  again,  as 
in  striking  the  notes  of  the  piano.  Do  this  twenty  times  with,  the 
right  hand,  and  same  with  the  left. 

6.  Sit  at  a  table  with  a  large  sheet  of  paper  and  pencil,  make  four 
dots  in  the  four  corners  of  the  paper  and  one  in  the  centre.  Di-aw 
lines  from  corner  dots  to  centre  dot  with  right  hand ;  same  with  left. 

6.  Draw  another  set  of  lines  parallel  to  the  first,  with  the  right 
band;  same  with  left. 

7.  Throw  ten  pennies  upon  the  paper,  pick  them  up  and  place 
them  in  a  single  pile  with  the  right  hand;  then  with  the  left; 
repeat  twice. 

8.  Spread  th^  pennies  about  on  the  table,  touch  each  one  slowly 
and  exactly  with  the  forefinger  of  right  hand;  then  with  forefinger 
of  left. 

9.  Place  an  ordinary  solitaire  board  on  the  table,  with  the  mar- 
bles in  the  groove  around  the  holes.  Put  the  marbles  in  their  places 
with  right  hand;  same  with  left  hand.  Patient  may,  with  advan- 
t^e,  practise  the  game  for  the  purpose  of  steadying  his  hands.     ' 

10.  Take  ordinary  fox-and-geese  board  with  holes  and  pegs,  and, 
beginning  at  one  corner,  place  the  pegs  in  the  holes,  one  after  the 
other,  .using  first  the  right  hand,  then  the  left. 

These  exercises  should  be  gone  through  with  twice  a  day,  and 
should  be  done  slowly  and  carefully,  with  a  conscious  effort  every 
time  of  trying  to  do  one's  best. 

Exercises  J^or  the  Body  and  Lower  Limbs. — 1.  Sit  in  a  chair,  rise 
slowly  to  erect  position,  without  help  from  cane  or  arms  of  chair. 
Sit  down  slowly  in  the  same  way.     Repeat  once. 

2.  Stand  with  cane,  feet  together,  advance  left  foot  and  return 
it.     Same  with  right.     Repeat  three  times. 

3.  Walk  ten  steps  with  cane,  slowly.  Walk  backward  five 
steps  with  cane,  slowly. 

4.  Stand  without  caue,  feet  a  little  spread,  hands  on  hips.  In 
this  position  flex  the  knees,  and  stoop  slowly  down  as  far  as  pos- 
sible, riseylowly;  repeat  twice. 

5.  Stand  erect,  carry  left  foot  behind,  and  bring  it  back  to  its 
place;  the  same  with  the  right.     Repeat  tiiree  times. 

6.  Walk  twenty  steps,  as  in  exercise  No.  3;  then  walk  back- 
ward five  steps. 

7.  Repeat  exercise  No.  2,  without  cane. 

8.  Stand  without  cane,  heels  together,  hands  on  hips.  Stand 
in  this  way  until  you  can  count  twenty.  Increase  the  duration 
each  day  by  five,  until  you  can  stand  in  this  way  while  one  hun- 
dred is  being  counted. 
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9.  Stand  without  cone,  feet  spread  apart;  raise  the  arms  np 
from  the  sirl&a  until  they  meet  above  the  head.  Repeat  this  three 
times.  With  tlic  arms  raised  above  the  head,  cairy  them  forward 
aiid  dowuwanl,  b^iidii)){  with  the  body  imtil  the  tips  of  the  Btigers 
ouiiiu  as  near  the  Boor  as  tbey  can  be  safely  carried. 

10.  Htaiid  withuut  uaiut,  feet  spread  n\ian,  hHndn  on  hips;  flex 
the  tnmk  forward,  then  to  the  left,  then  backward,  th<*n  to  the 
right,  making  a  circle  with  the  head.     Itepeat  tbits  thr«e  times. 

11.  Do  oxeiTise  No.  'J  with  he^Is  to^tether. 

12.  Do  exercise  No.  10  «-ith  heels  together. 

l;{.  Walk  alimg  a  fixed  line,  such  as  a  SBam  on  the  carpet,  with 
cane,  planing  tlie  feet  carefully  on  tiie  line  each  time.  Walk  a  dis- 
tance of  at  least  fifteen  feet.     Repeat  this  twice. 

14.  Do  the  same  without  cane. 

15.  Stand  erect  with  caqe;  describe  a  circle  on  the  floor  with 
the  toe  of  riyht  ivoi.     Suiue  with  toe  of  left.     Repeat  twice. 

Between  the  fifth  and  sixth  exercises  the  patient  shouli\  rest  for 
a  few  moments. 

Mast PRB ATI o>'. — An  efflci<»nt  remedy  against  this  prsctioe  is  to 
insert  a  piece  of  silver  or  pop]]er  wire  through  a  portion  of  the  fore- 
skin at  the  edge  uf  the  glatis.  This  is  a  rather  heroic  measure  and 
called  for  more  es{)ecially  iu  those  suffering  from  mental  deteriora* 
tiou  or  insanity.  A  somewhat  less  severe  msasure  is  to  paint  the 
glans  with  cantharidal  eoHodion. 

Lumbar  I*L'NXTrBK  ok  thk  Spinal  Cobd. — Paracente-sis  of  the 
spinal  dura  mater  has  beeu  recommended  by  Quincke  and  Ziemssen 
for  the  treatment  of  meningitis  with  serous  effusion.  The  relief  ob- 
tained is  usually  but  t.emporaiy,  but  the  measure  may  be  of  help  in 
diagnosis.  I  have  tried  it  in  a  few  cases  with  negative  results,  hut 
have  found  that  the  operation  is  not  difficult  or  dangerous  if  care- 
hally  done. 

Quincke's  directions  eoncermng  the  openition  should  be  followed 
— that  is.  the  [■at'x'nt  should  lie  on  his  left  side  with  his  lumbar 
spine  flexed  well  forward;  the  needle  is  cautiously  inserted  to  a 
depth  of  5  cm.  between  the  arches  of  tlie  third  and  fourth  or  fourth 
and  fifth  lumlmr  vertebrie  near  the  spinous  processes. 

Ml'ltii'lk  Nki/kitis. — The  pains  and  sensitiveness  of  the  early 
Stage  may  be  met  with  jiowders  of  the  following ; 

Q  Bnlophea.  gt.  xw.  •(  in  dte  : 


or 


n  Bodll  lodld.. 

Bodi)  sslicjIaU. 

Aotipyria U  fT.  ▼. 

M.     Sip    i,  iltree  to  four  lim«  daily. 

Salicylate  of  potassium  or  Bodium  ia  large  doses  sometinies  helps 
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the  pain,  but  as  a  rule  it  does  no  good.  Crotoa  chloral  in  doses  of 
gr.  V.  may  be  used  for  a  time.  liater  one  should  give  ferric  iodide 
and  potassium  iodide  in  small  doses  every  four  hours,  alternating 
with  phosphorus  (gr.  ^^).  Still  later,  that  is  to  say,  five  or  six 
weeks  after  full  development  of  the  disease,  give  hypodermic  injec- 
tions of  strychnine.  If  the  patient  is  very  alcoholic  I  give  strych- 
nine in  the  first  week.  Static  sparks,  galvanism,  or  faradiam 
should  also  be  administered  in  brief  daily  stances  for  a  period  of  six 
weeks.  Galvanism  is  best  used  first,  later  fine  high  potential  fara- 
dic  currents  or  sparks. 

Drugs  kok  Neuralgia,  Headache,  Patxful  Affectioxs. — 
Under  this  head  I  propose  to  give  a  brief  description  of  the  numer- 
ous new  drugs  which  have  appeared,  mainly  from  German  labora- 
tories, and  which  have  been  recommended  as  having  special  value 
in  headaches,  neuralgias,  painful  rheumatic  troubles,  and  insomnia. 
Many  of  these  have  been  tested  by  myself.  So  far  as  I  have  been 
able  to  discover,  none  of  the  new  drugs  surpass  in  value  antipyrin, 
antifebrin,  and  phenacetin,  or  chloral,  chloralaiiiid,  paraldehyde, 
and  sulphonal.  Some  of  them  are,  however,  useful  in  oombination 
or  alternation  M'ith  the  older  preparations ;  some  are  more  palatable, 
convenient,  or  may  cause  fewer  unpleasant  symptoms.  It  is  to  be 
supposed  that  most  of  the  new  dnigs  have  some  commercial  house 
behind  them  which  is  interested  in  popularizing  their  use.  This 
has  to  be  considered  in  estimating  the  value  of  some  published 
reports. 

Affath  In  is  a  salieyl -alpha-methyl -phenyl  hydrazon.  It  has  some 
anodyne  properties  in  doses  of  gr.  viij.  to  gr.  x.  It  is  a  tasteless 
insoluble  powder. 

Atii/hii:  Methyl  liliie. — This  has  a  feeble  anodyne  power,  in 
doses  of  three  grains  thrice  daily.  It  is  of  no  practical  value  except 
to  color  the  urine.  This  it  does  in  doses  of  three  grains  a  day.  It 
is  given  in  pill  form.  Methyl  blue,  not  methyl  violet  (pyoktanin), 
should  be  used. 

Aiithi-rriiii-  is  a  trade  preparation  composed  of  salicylanilid  and 
bromo-acetanilid  (Fileppi). 

Itroiimiiihh  has  some  anodyne  properties,  but  is  more  used  as  an 
antipyretic  and  antirheumatic.     The  dose  is  from  10  to  15  grains. 

EiiphorUi,  or  phenylurethan,  is  a  white  powder,  of  slightly 
aromatic  tastf,  soluble  in  alcohol.  It  is  antipyretic,  antiseptic,  and 
has  a  feeble  anodyne  ]Knver.     The  dose  is  about  5  grains, 

Ej-iilf)in,  or  methylacetanilid,  is  not  a  veiy  powerful  or  safe 
anodyne.  It  is  said  to  have  a  value  in  depressed  mental  states.  I 
use  it  only  in  chorea  {tmle  Chorea).     The  dose  is  from  2  to  o  grains. 
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Pkenoeoll  hydroehlorate  is  a  white  {x>wer,  a  derivative  from 
phenacetiD.  It  is  soluble  in  sixteen  parts  of  water.  It  acts  fairly 
well  as  an  analgesic,  but  is  not  superior  to  others  of  the  class.  I 
have  seen  cyanosis  produced  by  it  in  large  doses.  The  average  dose 
is  10  or  15  grains. 

Pyrodin  is  a  feeble  and  unsafe  analgesic.     Its  dose  is  jn*-  i.  to 

lodopifrin  is  a  combination  of  chlor-iodine  and  antipyrin.  It 
acts  like  antipyrin  in  doses  of  about  15  grains  (Mtinzer). 

Phenidin  is  a  para-acetphenetidin  and  a  derivative  of  phenacetin. 
The  dose  is  15  grains  hourly  for  four  doses  (Depasse).  It  is  prob- 
ably about  the  same  thing  as  phenacetin. 

Salicylamid  is  said  to  be  safer  and  to  have  more  analgesic  ]>oweT 
tiian  salicylic  acid  (Neabitt).     I  have  liad  no  experience  with  it 

Salipyrin  is  said  to  be  a  salicylate  of  antipyrin.  It  has  the  anti- 
rheumatic, antipyretic,  and  antiueuralgic  proijerties  of  its  two  com- 
ponents, but  that  is  all.     The  ordinary  dose  is  15  grains. 

Thymacetin,  a  drug  recommended  by  Jolly,  has  not  been  much 
ased.  It  is  valuable  in  nervous  headaches  and  neuralgia,  in  doses 
of  gr.  V,  to  gr.  XV.     It  has  a  slight  hypnotic  power. 

External  Ai'PLiCATiosa  ko«  Pain. — 

9  Sptfl,  chlorofonni ;  ij. 

Alcohol, r  iij. 

Menthol ;  vi. 

M.     8ig.  Ext.  use. 

Paint  on  part  and  cover  with  bandage. 

9  Olei  Binitpis 3  i. 

Menthol SiJ. 

Alcohol, 3i. 

Ether.  Bulph., 3I. 

M.     Big.  Ext.  use. 
Hub  OD  carefully. 

Q  Olei  sinapiB, l\. 

Oleidulcifl iiij. 

M.  Sig.  Rub  over  affected  part  niglit  and  morning  till  it  is  sore,  as 
counter-irritAnt. 

Sciatica. — In  chronic  and  In  early  cases  the  rest  treatment  as 
indicated  in  the  body  of  my  book  will  usually  be  of  most  service. 

The  leg  should  be  carefully  and  firmly  enveloped  in  a  flannel 
bandage  from  toe  to  hip.  Then  a  Thoma.s  splint  is  ap]>lieil.  Every 
day  the  splint  is  removed  and  the  leg  cautiously  exercised.  At  the 
end  of  two  or  three  weeks  the  patient  can  be  allowed  to  use  the 
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limb  himself  for  a  time.  With  the  flannel  bandage,  an  ice  bag  or 
hot-water  ba^  is  not  always  needed. 

The  experience  of  the  clinic  at  La  SalpStri^re  is  that  suspension 
does  good  service  in  sciatica.     > 

Tic  Douloureux. — Local  Injections  of  five  or  ten  drops  of  four- 
per-eent  or  two-per-cent  solution  of  cocaine  often  give  relief  for  a 
considerable  time.  The  chloride  of  methyl  spray  or  a  bit  of  cotton 
wet  with  the  methyl  and  drawn  over  the  afieoted  area  until  it  is 
frozen  will  prove  helpful.  I  have  also  found  the  Granville  ^jer- 
cuteur  gently  applied  for  five  or  ten  minutes  of  service.  Along  -with 
such  measures  one  should  give  pills  of  aconittne  gr.  y^  every  fooz 
hours  and  a  tonic  as  follows : 

9  Acidi  phosphor,  dil '  .         .         .  5  i. 

FerrI  pyrophospliat. , li. 

Quiniiia;  Bulph., 3i-  to  3U- 

Aqtiip |iij. 

M.     Big.    3i.  t.l.d. 

Croton  chloral  in  doses  of  five  to  fifteen  grains  three  times  a  day 
may  be  substituted  for  the  aconitine,  and  codeine  or  cannabis  indica 
combined  with  it. 

In  cases  of  not  too  long  standing,  rest  aud  the  hypodermic  injeo- 
tion  of  strychnine,  as  described  in  the  body  of  this  work,  should 
always  be  prescribed. 


Fid.  i!46,— Appabati'i*  kor  WRiruia'  Cramf. 

Writer's  CitAMi'.^A  new  form  of  apparatus  for  this  disease 
ha.'i  l>ecn  devised  by  Dr.  R.  Han-ourt  Anderson;  an  illustration  of 
it  is  jjiven  here.  The  object  aimed  at  is  to  produce  a  counter- 
extension  when  the  flexors  or  extensors  are  in  spasm.  Such  appa* 
ratus  gives  some  help  in  mild  oases.     It  is  only  a  help,  however. 
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Acroparssthesia,  158 
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Ageusia,  198 
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algera,  495 
Alcoholism,  treatment  of,  695 
Alexia.  888,  886 
Allochlria,  definition  of,  87 
Amaurosis,  168 
Amblyopia,  166 
Amimia,  884 
Amnesia,  hysterical,  486 
Ampere,  definition  of,  68 
Amperemeter,  69 
Amputation  neuroma,  96 
Amyella,  287 

Amyostbenia,  hysterical,  488 
Amyotrophic  lateral  sclerosis,  818 
Amyotrophy,  progreasive  spinal,  809 
AnKinia,  cerebral,  402 

meningeal,  388 

pernicious,  combined  spinal  scle- 
roses of,  399 

spinal,  243 
Ajuesthesia,  definition  of,  86 

hysterical,  480 

muscular,  86 


Aofestbesia.  trigeminal,  176 
Analgesia,  definition  of,  86 
Anatomy,   general,   of   the   nerrooi 

system,  1 
Aneurisms,  Intracranial,  459 

miliary,  of  the  brain,  426 
Angio-atazia,    -neuroala.    -paralyds, 

and  -spasm,  definition  of,  87 
Angioneurotic  gangrene,  symmetri- 
cal, 206 

cedema,  563 
Angiopatbic  neurasthenia,  521 
Anidrosis.  definition  of,  37 
Ankle  clonus.  51 
Anosmia,  161 
Anxiety  neurosis,  590 
Aphasia,  883 

auditory,  885 

conduction,  884,  3ue 

cortical  sensory,  iUTt 

mixed,  386 

motor,  »S*4,  885 

subcortical,  385 

Tuual.  888,  386 
Aphemia,  384,  885 
Aphonia,  hysterical,  483 
Aphtbongla,  129 
Apoplexy,  cerebcllnr,  42."! 

(liaguosis  of  the  varieties  of,  433 

dural,  428 

embolic,  430 

hcmorrhagir,  41H 

meningeal,  42<'i 

pial,  42r> 

pons,  435 

Bpiou),  238 

thrombotic,  480 
Apraxla,  383 
Arachnoid,  ciTebml.  363 

spinul.  2(18 
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Arbor  rltte  of  tbe  cerebellum,  854 

Arcades,  ioterfaflcicular,  15 
Argyll  Itobertson  pupil,  61,  107 

In  locomotor  ataxia,  S80 
Arms,  cord  centres  formusclesof  tbe, 
837 
palsies  of  tbe,  186 
Hitasmodic  difinrdere  of  tbe,  186 
Artxiriea,  ceniiiral,  865 

spinal.  229,  282 
Artbropath;  of    locomotor   atai*a, 
281 
pDeumogenic  oeteo-,  559 
AssociaUid  move  men  ts,  84 
Association  centres  in  tbe  brain,  858 
Aasociativc   functions  of  tbe  brain, 

878 
Astlicnopla,  muscular,  of  the  eye,  108 
Ataxia,  cerebellar,  86 
dellnition  of,  36 
family,  801 
Priedrei ell's,  800 
liereditary  cerebellar,  806.  327 
licrcditiiry  spinal,  300 
locomotor,  see  Locomotor  Ataxia 
motor,  36 

testing  for,  5H 
sUtic,  86 

testing  for,  58 
tests  for,  Ti't 
Alitxliigriipli,  'IS 
Atlii'losis,  IM 

Ali<)|)liiiuiiii9Culorumlipomatosa,  331 
Atnipliies.  progressive  muscular.  308 
Atrophy,  arthritic  musculiir.  327 
uci:iij)iili<>ii  muscular,  328 
optic,  1117 

progressive  niuscultir,  300 
hcmlitiiry,  327 
JKTL'ditiiry,  of  leg  typo,  314 
iiifitEitilc.  325 
apiistic  form  of,  31H 
Auditory  nerve,  aiiiitomy  of  tbe,  185 

neuroses  iif  tlie,  186 
Auditory  vertigo,  190 
Aum,  epiieptio,  407 
Autonintisin.    cerebral,    in    hysteria, 

4«« 
Axis  cylinder,  5.  11.  16 


Back,  cord  centres  for  moada  of  tk, 

229 
Baiilarger,  stripe  of.  848  ' 
BaUet-doooerB'  cnnip,  540 
Basedow's  disease.  532 
Batbs  in   tbe   treatment  of  nernm 

diseases,  63,  585 
Batteries,  electric.  69 
Beard's  disease,  5U7 
Bell's  palsy,  116 
Beriberi.  90 
Birtli  palsies,  487 
Blepharospasm,  115 
Blindness,  mind,  883 

word,  383 
Blood  supply  of  tbe  brain,  863 
Blood-vessels  of  tbe  peripheral  nerra, 

15 
Bracbial  nerve,  paralysis  of  tbe.  18S 
Bracbial    plexus,    anatomy    of    tlM^ 

135 
Bracbycephalic,  definition  of,  43 
Brain,  abscess  of  tbe,  408 
cbronic,  403 

actinomycosis  of  tbe,  4S1 

antemia  of  tbe,  403 

anatomy  of  tbe,  389 

aneurisms  of  tbe,  426,  455 

association  centres,  358 

associative  function  of  the,  378 

bilitteral  representation.  369 

blood  supply  of  tlie,  863 

caucer  of  tbe,  452 

central  lobe,  345 

centres  in  tbe.  368 

centrum  ovale,  873 

cerebellum,  354 

coiiipreasioD  symptoms,  381 

convolutions  of  the,  343 

corpora  quadrigemina,  358,  374 

corpora  striata,  340,  373 

corpus  adlosum.  373 

cortex  of  the.  342.  346 

crauio-ccrebral  topograpby,    580 

cutting  the.  377 

cyaticerci  of  the,  458 

development  of  the,  889 

(iiagram  of  the  divisions  of  the,  3 

diseases  of  the,  381.  401 
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Braio,  diseases  of  the  membraneB  of 

the,  388 
echinococcus  of  the,  458 
emboliBm  of  the  arteries  of  tbe, 

430 
fibres  of  the  cortex,  848 
fibroma  of  the,  453 
fissures  of  the,  84S 
frontal  lobe,  348 
focal  symptoms,  381 
functions  of  the,  3A8 
ganglionic  deposits  of  the,  S42 
glioma  of  tbe,  451 
gumma  of  the,  450 
liemorrhage  in  tbe,  418 
hemorrhage  in  the  membrano  of 

tbe,  423 
bypenemia  of  the,  401 
inflammation  of  the,  408 
irritation  symptoms,  881 
latent  regions  of  the,  878,  87S 
limbic  lobe,  345 
lobes  of  the,  343 
localization  in  the,  868 
Luys*  body,  854 
m&lformations  of  the,  886 
meninges  of  the,  803 
diseases  of  the,  388 
hemorrhage  in  the,  42S 
miliary  aneurisms  of  the,  436 
motor  tracts  In  the,  858 
occipital  lobe.  84S 
olfactory  lobe,  846 
operculum,  346 
optic  thalami,  850 
osteoma  of  the,  453 
palsies  of  children,  433 
parasitic  growths  in  tbe,  4S8 
parietal  lobe,  848 
plexuses  of  the  cortex,  348 
preserving  the,  377 
projection  system,  358 
red  nucleus,  354,  874 
sarcoma  of  the,  463 
seosori-motor  area,  368 
seosoiy  tracts  in  tbe.  860 
softening  of  tbe,  acute,  480 
substantia  nigra,  353 
Eubtbalamus,  354 


Brain,  symptoms  of  disease  of  tbe^ 
881 
syphilis  of  the,  458 
syphiloma  of  the,  460 
temporal  lobe,  844 
thalamus  opticus,  878 
thrombosis  of  tbe  arteries  of  the. 

4S0 
topography  of  the,  680 
tubercle  of  the,  450 
tumors  of  the,  441 

focal  symptoms  of,  444 
multiple,  450 

of  the  basal  ganglia  and  cap- 
sule, 447 
of  tbe  base,  449 
of  tbe  central  area,  444 
of  the  cerebellum,  449 
of  the   corpora  quadrigem- 
"  ina,  deep     marrow,   and 

pineal  gland,  447 
of  the  corpus  callosum,  447 
of  the  crus,  448 
of  tbe  occipital  lobes,  446 
of  the  optico-striate  region, 

447 
of  the  parietal  area,  446 
of  tbe  pons  and  medulla,  448 
of  tbe  prefrontal  area,  444 
of  the  temporal  area,  446 
weight  of  the,  876 
wet,  897 
firaucb-Romberg  symptom,  68 
Bulbar  paralysis,  asthenic,  316 
progressive,  314 
progressive  upper,  107 
Bulbo-spinal  paralysis,  asthenic,  816 
Burdacb,  column  of,  316,  330 

Caibbon  disease,  340 

Cajal's  cells,  8 

Cancer  of  the  brain,  453 

of  the  spinal  cord,  881 
Caput  obstipum,  133,  183 
Catalepsy,  577 

hysterical,  488 
Causes  of  nervous  diseases,  28 
Cells,  Cajal's,  8 

cerebral  cortical,  346 
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Cells,  Delter'B,  8 

Ctolgi'B,  e,  S57 

nerve,  5 

neuroglia,  18 

of  the  spinal  cord,  313 

PurkiDje's,  855 

scavenger,  of  Lewis,  14  • 

spider,  13 

stelUte,  of  the  cerebellar  coitez, 
855 
Centres,  cerebral,  868 

spinal,  220 
Centrosome  and  centrosphere   of   a 

peripheral  nerve  cell,  8 
Centrum  ovale,  873 
Cephalalgia,  176 

hydrotherapy  in,  587 

location  of  paio  according  to  the 
cause,  179 

treatment,  602 
Cerebellar  ataxia,  hereditary,  306 
Cerebellum,  abscess  of  the,  406 

anatomy  of  the,  354 

functions  of  the,  374 

gray  matter  of  the,  855 

hemorrhage  in  the,  425 

tumors  of  the,  449 

white  matter  of  the,  867 
Cerebrospinal  irritation,  519 

meuingitis,  891 

multiple  sclerosis,  413 
aborted  types  of,  414 

eyphilU,  459 
Cervical   nerves,   motor  neuroses  of 
thp,  132,  136 

sensory  neuroses  of  the,  195,  197 
Charcut-Murio    type  of    progressive 
heri^dltury  muscular  atrophy,  314 
Chemistry  of  tlif  hltvous  system,  82 
Chiami),  optic.  163 
Cholicd  diw.  165 
Chorea.  497 

chronic.  499 

duncinj^.  503 

diagiiosJ!^,  501 

dunitiori.  -199 

electric,  SO'-) 

I'tiolntry.  407 

forms,  4!(ft 


Choica,  habit,  503 

hereditary,  826,  609 

HuDtlagton'B,  502 

iusanlenB,  499 

major,  608 

maniacal,  499 

of  the  larynx,  499 

paralytic,  499 

pathology,  600 

procurdve,  608 

progaosls,  601 

relapses,  499 

senile,  499 

Sydenham's,  497 

symptoms,  498 

treatment,  501 
Choreic  movements,  84 
Cfaromophillc  gnmules  of  the  nerre 

cell,  7 
Cigarmakers'  cramp,  645 
Circumflex  nerve,   paralysis  of  the, 

141 
Civilization  as  a  factor  in  the  etiology 

of  nervous  diseases,  25 
Climate  aa  a  factor  in  the  etiology  of 
nervous  diseases,  25 

In  the  treatment  of  nervous  dis- 
eases, 66 
Clarionet  players'  cramp,  545 
Clark's  column,  212,  220 
Clonus,  ankle,  51 
Coagulation  necrosis,  99 
Coccygodyuia,  205 
Cold,  effect  of,  in  the  treatment  of 

nervous  diseases,  63 
UoluinuB  of  the  spinal  conl,  310,  313, 

Sir. 
Cuma,  apoplectic,  419 

trance,  574 
Conjugaic  deviation  of  the  eyes,  defi> 
nitiun  of,  103 

spiksniodic,  110 
Conlniction.  pitradoxical,  61 
Coutntcturi.',  deSnition  of,  84 

hysterical,  484 
Convulsions,  S3 

liysterical,  478,  490 

epileptic,  465 
CoprolnJiii,  403 
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Cord,  spinal,  see  Spinai  Cord 
Corpora  qimdrigemioa,  853,  874 

tumors  of  the,  447 
Corpus  cnlloBum,  373 

tumora  of  the.  447 
Corpus  striaTtiin.  349,  373 
Cortex,  cerebellar.  355 
Cramps,  83 

occupation,  S39 
Cranio-cerebral  topography,  580 
Cranium,  table  of  measurements  of 

the,  43 
Cretinism,  561 

Crises  In  locomotor  ataxia,  283 
Crura  cerebri,  tumors  of  the,  448 
Current,  electrical,  employed  in  the 
treatment  of  nervous  dis- 
eases. 67,  689 
primary  luduced,  TO 
secondary  induced.  70 
Current  strength,  deflnitioo  of,  68 
Cyclopia,  388 
Cycloplegia,  106 
Cyrtometcra.  580 
Cysticerci  of  the  brain,  453 
Cytoplasm,  7,  22 

Dead  finqehb,  207 

in  writers'  cramp,  542 
Deafness,  nervous,  180 

word.  383.  885 
Degenerates,  21 

Diigeneratlon,  ncurltic,  complicating 
forms  of,  94 

of  nerves,  80 

of  nervous  tissue.  28 

reactions  of,  74 

Stigmata  of,  41 

varieties  of,  29 
Deiter's^elU,  8 
Dendrites  5,  16 

cellupetal  impulses  in  the,  16,  17 
Diagnosis  of  nervous  diseases.  39 

electro-,  74 
Diaphragm,  paralysis  of  the.  183 
Diathesis  as  a  factor  in  the  etiology 
of  nervous  (liscases,  35 

con  tract II  nil,  484 
Dieocephnlnn.  3.  340 
39 


Diet  employed  in  the  rest  ti-eatment, 
691 

for  the  neuropathic,  60 
Dlgitl  mortui.  207 

In  writers'  cramp,  642 
Diplegia,  definition  of,  86 

infantile,  487 

hereditary  cerebral,  336 
Diplopia,  definition  of,  101 
Divers'  paralysis,  240 
Dizziness,  189 

Dolicoccptialic,  definition  of,  43 
Dorsal  nerves,  anatomy  of  the,  147 

motor  neuroses  of  the,  147 
Douche,  use  of.  in  tlie  treatment  of 

nervous  diseases,  62 
Dreams.  570 
Drivers'  spasm.  545 
Dropfoot,  151 
Dropsy,  sleeping-,  570 
Drowsiness,  morbid.  576 
Drunkenness,  sleep-,  571 
Duclienoe-Aran'B  disease,  309 
Dura  mater,  cerebral.  862 

InQitmmation  of  the.  888 

spinal.  208 

infianimation  of  the.  343 
Dynamometer,  45 
Dysacuais.  193 

DysH^Bthesia,  definition  of,  36 
Dysphagia.  121 
Dystrophies,  556 

juvenile,  of  Erb.  326 

progressive  muscular,  320 

hereditary,  327 

Ear,  neuroses  of  the,  185 
Echinococcua  of  the  brain,  453 
Ecbokliiesis,  492 
Echoluiia,  492 
Eclampsia,  464 
nutans,  127 
Electricity,  appliances  for  the  thera- 
peutic use  of,  69 
cmploj'ed  in  tlie  rest  treatment, 

593 
in  tlie  treatment  of  nervous  dis- 
eases, 67.  T>m 
methods  of  applicatioD  of  71 
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Ulectricity,  terms  employed  in  rela- 

tion  to,  68 
Electrodes,  71 
Electro-diagnosis,  74 
Electromotive  force,  deflnitioa  of,  68 
Electrotherapeutics,  77 
ElectrotonuB,  21 
Embolism,  cerebral,  480 
Encephalitis,  acute  exudative,  of  tbe 
gray  matter,  409 
with  hemorrhage,  400 

acute  suppurative,  403 

chronic  suppurative,  405 

hemorrhagic,  409 
Endoneurium,  10 
Enteritis,  mucous,  516 
Enteroptosis,  516 
Epilepsy,  468 

abortive  attack,  467 

aura,  467 

complicating   infantile   hemiple- 
gia, 434 

course,  471 

diagnosis,  470 

etiology.  464 

grand  mal,  465 

hydrotherapy  In.  586 

hystero-,  487 

idiopathic,  468 

Jacksuuian,  467 

laryiigfBl,  11*2 

matutinal.  'iflS 

mcRtitl  condition  in,  468 

minor  attack,  466 

partial,  467 

pnttiology,  469 

]>etit  mal,  466 

physical  cnndition  in,  468 

physiology,  470 

procursive,  466 

prognosis,  471 

psychical,  466 

severe  attack.  465 

sleep-,  577 

sonuDimbulic.  467 

surgiciil  treatment,  507 

symptomatic,  464 

symptoms  of  the  convulsion,  465 

treatment,  471,  596 


Erb's  Juvenile  dystrophy,  825 

palsy,  189 
Erroneous  projection,   definition  of 

103 
Erythromelalgia,  204 
Etiology  of  nervous  diseaaes,  28 
Examination,  method  of.  In  nerroOB 

disease,  89 
Exercise  for  the  neurasthenic,  63 
Exophthalmic  goitre,  683 
Eye,  attachment  of  the  muscles  of 
the.  to  the  globe,  101 
motor  nerves  of  the,  98 
muscle  which  move  the,  101 
muscular  asthenopia  and  Inauffi- 

cieneiea  of  the.  108 
neuroses  of  tlie,  164 
spasmodic  diseases  of  the   mua- 
cles  of  the,  110 

Facial    hemiatrophy,    progressive, 

656 
hemihypertrophy,     progressive, 

557 
nerve,  anatomy  and  diseases  of 

the.  Ill 
palsies,  115 
spasm,  118 
Family  nervous  diseases,  826 
Fantdic  medical  batteries,  70 
Fever,  bystcrical,  487 
Fibres,  nerve,  9 
Fibrillary  tremor,  88 
Fibroma  molluscum,  93 

of  the  brain,  452 
Fingers,  dead.  20? 

in  writers'  cramp,  542 
Flechsig,  oval  zone  of,  216 
Fleece  of  the  cerebellum.  357 
Flushing,  176 
Flute-players'  cramp.  545 
Focal  symiitoms  of  brain  tumors,  444 
Foerster's  shifting  type,  512 
Forced  movements,  34 
Forearm,  cord  centres  for  muscles  of 

the,  227 
Fore-brain.  339 

Fo<it,  cord  centres  for  muscles  of  the, 
229 


^^^^^^^^^^^^^^m                            ^^B^                       ^H 

Fraclaret,  tpoDtan^SrmWotnotor 

HcMilacltc.  treatmoBt,  003                                   ^^M 

atAxtu.  t92 

Hearing,  centm  for,  IFTl                                    ^^^| 

Prlriln ich'H  rUxK,  flOO 

byiterical  clIsturbnocM  of,  4^                   ^^H 

FuiK-itonnl  ncrvouB  dlswseB,  403 

Heat,  effects  of.  In  tbo  Uvatuicut  o(               ^^H 

nervmis  diacues.  W                                         ^^H 

Oalvaxic  ImtbeHe*,  70 

llcmitinopfiii,  108                                                ^^H 

Ganglia,  (wrebnl,  343 

H(!miitlrti]>lt5,  lingual,  ISO                                 ^^^| 

Oaugreno.  if  mmetrlciil.  204 

pnign-ssivv  facial,  558                              ^^H 

OviMrlaD  ganglion,  area  orana-sthosla 

Utrniicrnnla.  181                                                   ^^H 

following  remornl  of  thv,  173 

HvmUiyiirnrophy,     p  r  og  r  osfl  1  ▼«              ^^H 

Owlirclst.  nctwort  of.  1! 

faciHi.  55T                                                         ^^H 

Oemmulcft  la  tbc  ccrcbellnr  cortex. 

nemiopic  piiplllAr;  reaction.  170.  447               ^^H 

356 

Uemiplcgia.  »U3.  431                                          ^^M 

Ui-rlkr'B  lUwMi-.  19S 

dvflnitioti  i>r.  35                                           ^^1 

OMdioew.  tSfl 

bcreditary.  3S6                                             ^H 

Olloiiui  of  Uio  brain.  4S1 

bysterical.  483                                          ^^B 

of  tlie  Rpinal  ronl.  SSL 

iiifantnc.  4SS                                                ^H 

GItMis.  80 

bepluratic,  045                                          ^^H 

0)a1>iir  hystericus.  477,  478 

n«mnrrhagr.  crrrhml.  419                                    ^^H 

Glo8»o-|>li»rviigcal  tn>rv<'.  ftimloin^T  of 

meuiiigeal.  Ala                                             ^^H 

Uw.  I'w 

^^M 

dlflcnecoftbo.  181 

Ilonic!.  sbcJiiU  of.  9                                         ^^H 

Hfuoiy  DeurosoB  of  tlie,  IftS 

Hi-pbii'«ttc  hemiplegia.  545                                ^^H 

GloMopleglk.  12d 

1 1«r(.vlil&ry  nt^rToufi  iIIsmiwii.  S30                      ^^^| 

Gnitn.  exopbthnltntc,  583 

llerviiit/  in  1I141  etiology  of  ncrroiiii               ^^H 

Go)gl'sc«]bi,  8.  8&7 

cliMr>lW-S.  SS                                                                               ^^1 

Grill.  L-olumn  of.  SU,  <2I7.  Slfl 

Herpes,  170                                                          ^^M 

Gombault,  triangle  of,  318 

KO«ler.  1 99                                                ^^H 

Gmvca'  dlMMe,  633 

Hetrrupborin.  deHnitbD  uf,  100                       ^^H 

Gmy  tnitttcr.  cGiilral,  10 

Hpinal.  m                                                     ^H 

porilcftl.  17 

[llceough.  133                                                     ^^H 

Guddcn.  com  mitt  lire  of,  lft3 

Hiiul-bntln.  S40                                                  ^^M 

Giiriiinit  u(  Lliu  bruiu,  4fiiO 

Ftulcliiuson  faco.  lOT                                         ^^^| 

^K            0ttlj«  spinal  cord,  381 

pupil,  4M                                                    ^^M 

^ 

Hydrvcepliidjs,  acute,  Ml                         ^^^^^ 

■            llAntT  as  a  fnclor  in  tlie  etJolngy  of 

cbronlc.  890                                         ^^^^| 

1              Deriroiis  illssanca,  30 

Hydromyelia.  888                                      ^^^^| 

1            llA-nMtoinyella,  389 

Uydrorrhacbu  Intenu,  388                            ^^H 

t            HiirmatoiTbachla.  238 

HydroUicirapy  tn   nerrous   diarasea,                ^^H 

1  fit- mill io«b,  (IcHtiiliimof,  88 

63,  5»5                                                  ^H 

Uan<l,  cord   ccDlm   for  tnusclea  of 

■edulve.  84                                              ^^H 

thv.  237 

tonic.  63                                                 ^^H 

HMd.oordcentiea  for  nusclcsof  tbr. 

Hygiene  of  t1if>  ncrroiis  system.  80             -^^^^M 

823 

Itypiiotiflni.  5TJ                                           ^^^^1 

OvndacbL',  178 

letbarglc.  674                                          ^^M 

^^-            bydrothcrapy  iu,  GS7 

major,  674                                               ^^H 

^^H           l<irAiion  of  pain  In.  acoonllng  to 

minor.  578                                                ^^H 

^^1              Lbi^  cfttiBc,  178 

Hypcraeosla,  19S                                            ^^H 

^^L^     Hick,  181 

Hypersmia,  cerebral.  401                               ^^H 
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Eyperromia,  meningeal,  888 

spinal,  243 
Hypenesthesia,  auditory,  198 

def nitloD  of,  86 

hysterical,  483 
Hyperalgesia,  definition  of,  86 
Hyperidrosis,  definition  of,  87 
Hyperkinesia,  83 
Hyperoemia,  163 

Hypertrophy,  pseudo-muBcuJar,  831 
Hypoglossus  nerve,  anatomy  of  the, 
138 

motor  neurons  of  the,  129 
Hypophysis,  cerebral,  tumors  of  the, 

449 
Hysteria,  476 

amnesia,  488 

amyosthenla,  488 

ancesthesia,  480 

aphonia,  483 

blue  cedema,  487 

catalepsy,  488 

cerebral  automatism,  486 

contractures,  484 

convulsions,  478.  490 

diagnosis,  489 

etiology,  476 

fever  in,  487 

globus,  477.  478 

hearing  in,  480 

hydrotlierapj-  in,  588 

hypeneathcsia,  482 

major,  478 

mental  stiite  in,  485 

minor,  477 

motor  symptoms,  483 

Bcuriilgia,  483 

paralyses,  483 

patliology,  489 

prognosis,  490 

sensory  symptoms,  479 

stigmata.  4Tfl 

suggestibility  in,  486 

symptoms.  477 

of  the  crist-s,  478 
of  tlieinterparoxysmal  state, 
479 

taste  disturbances  in,  481 

trance,  488 


Hysteria,  treatment,  490.  597 
tremor  in,  484 
trophic  disorders,  486 
vasomotor  symptoms,  487 
visceral  symptoms,  486 
visual  disturbances  In,  480 

Hystero-epilepsy.  487 

Hystero-neurasthenia,  517 

Idioct,  hereditary  amaurotic.  326 

Ignipedites,  90 

Impotence,  hydrotherapy  in,  588 

treatment,  597 
Incontinence  of  urine,  hydrotherapy 

in.  688 
Infantile  spinal  paralysis.  261 
Infection  as  a  factor  in  tbe  etiology 

of  nervous  diseases,  36 
Inflammation,  classification  of,  28 

exudative,  38 

of  nervous  tissue,  37 

productive,  28 
Insomnia,  666 

treatment,  596 
Insufficiencies,  muscular,  of  the  eye, 

108 
Intention  tremor,  83 
Intercostal  nerves,   eensory  neuroses 

of  the.  198 
Iridoplegia.  106 
Irritability  of  a  nerve.  21 
Irritation,  spinal,  519 
IstbmuB,  340 

JUHPEBS.  492 

Eakke.  90 
Karyochromes,  7 
Katatonix,  577 
Knee  jerk,  48 

Lacrymation.  176 
Laryngeal  epilepsy,  syncope,  or  ver- 
tigo, 192 
Larynx,  cliorea  of  tlie,  492 
Latah.  493 

Latent  regions  of  tl  e  brain,  373,  375 
Latenil  sclerosis.  295 
amyotrophic,  316 


IKDSX. 


C13 


Lead  palsy,  141 

Leg,  cord  centres  for  muscles  of  the, 

329 
LeptomeDingltls,  cerebral.  889 

spinal,  acute,  249 
chronic,  &47 
Lethargic  hypnotism,  674 
Lethargy,  577 

IiCTBtor  palpebnc,  spiism  of  the.  111) 
Lewis,  scavenger  cells  of,  14 
Liglit  reflex,  61 
Lisping,  129 
Lissauer's  column,  312 
Little's  disease,  296,  438 
Localization,  cerebral.  868 

apihal,  322 
Lockjaw,  111 
Locomotor  ataxia,  274 

arthropathfea  of,  281 

ataxic  stage,  275 

brain  symptoms  in,  284 

complications,  28^ 

course  of,  284 

crises  in,  388 

definition,  274 

diagnosis,  291 

etiology,  274 

exercise  trciitment  of,  800 

eye  symptoms  of,  279 

forms.  274 

fractures  in.  389 

gait  in.  377 

gastric  crises  of,  283 

hearing  in,  279 

hydrothcmpy  in,  688 

initial  stage,  275 

joint  affections  In,  281 

laryngeal  crises  in,  283 

muscular  atrophies  In,  383 

neuntlgiii  in,  277 

optic  atrophy,  379 

pains  in,  277 

paralytic  stage,  276 

patellar -tendon  reflex  in,  377 

paUiologiail  luiatoniy,  284 

pathology,  288 

prngnoais,  291 

sexual  power  in,  284 

skin  disorders  in,  288 


Locomotor  ataxia,  spot  pains  in,  877 
symptoms.  376 
syphilis  in  the  etiology  of,  374, 

291 
treatment,  392.  099 
trophic  disturbances  in,  388 

Lumbar  nerves,  anatomy  of  the,  148 
motor  neuroses  of  the.  149 
sensory  neuroses  of  the,  300 

Luys'  body,  864 

Marie's  disease,  557 
Massage  in  the  rest  treatment,  693 
in  the  treatment  of  nervous  dis- 
eases, 65 
Mastodynia.  199 
Masturbation,  628 
treatment,  60t 
Mechanisms  of  ttie  nervous  system, 

20 
Median  nerve,  paralysis  of  the,  144 
Medulla  oblongata,  functions  of  the, 
375 
positiou  of  the  cranial  nuclei  io 

the.  113 
tuniDTs  of  the.  448 
Muflullary  sheath.  11 
Memories,  centres  for,  878 
MenWre's  dt^ase,  190 
Meninges,  ccn'bral,  863 

aniemia  of  the,  888 
blood  supply  of  the,  864 
diseasca  of  the,  888 
functions  of  tlie.  863 
hemorrhage  in  the.  423 
hypcriemiii  of  the,  388 
spinal.  'H)H 

tieinorrliagc  in  the,  338 
inflammation  of  the.  348 
Meningiti)'.,  ulcoholic,  897 
cen-bml.  3M8 

epiilcmic  ri:rct)n>-Rpinid,  391 
external  ciTebnil,  3y8 
extenitil  spinal,  248 
internal  spinal,  844 
lepto-,  245.  889 
lumbar  puncture  in,  601 
pachy-,  243,  888 
serous,  897 
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HenltigftU,  Bpiiul,  US 

tuberculous,  898 
Healagocele,  cerebral,  888 

Bpinal,  286 
HeDfDgo-myelitia,  247 
Menfngo- myelocele,  286 
Memlgia,  164,  200 
MeBcoceplmloa,  8,  840 
McsucepliHlic,  definition  of,  42 
MctenceplialoD,  8,  840 
Micrencephaly.  886 
Microceplmly,  886 
Mlcromyelln,  2S6 
Mld-br&ln,  840 
UIgralne,  181 
Milkers'  spasm,  S45 
Mllllampero,  definition  of,  68 
Mill  iamperemeter,  69 
.Miners'  nystagmus,  110 
Monoplegia,  definition  of,  8S 
Monroe,  tiasure  of,  morphological  Im- 
portance of,  841 
Morton's  neuralgia,  SOS 
Morvan's  disease,  146 
Motility,  disordered,  examination  for, 

44 
Motor  tracts  In  the  brain,  868 
Muvuinenta,  Praenkcl's,  In  the  treat- 
ment of  nervous  diseases,  66 
MutHuis  fiitiTitis,  616 
Multiple  neuritis.  Hb.aee  D^lifneuritii 
Multiple  ii('liTosi!4,  413 

aborted  tyix'sof.  414 
MuHcles,  tiilile  »liowiug  innervation, 

fuiicliim.  etc..  of  the.  323 
Must-iilnr  ustlicuopin  and  insufUcicn- 

cii's.  UW 
Mus«'ultir  iilrophy,  arttiritic.  337 
hereditary  pn.>gn'ssive,  337 

of  leg  tyiie.  814 
inftuitile  pmgrtssive,  325 
iKHUi>rttiou.  328 
prvisrcssivf,  Stf* 

si^stic  fonu  of,  318 
Musculitr    dystrophies,    progressive, 

S30 
31  usruliv- spiral    avrve.   paralysis    of 

tbf.  141 
Musicians'  cramp,  544 


Hyelencepbalon.  8,  SM 
Myelin  sheath,  1.1 
Myelitis,  249 
acute,  249 

definition,  249 
diagnosis,  253 
disseminated,  250 
etiology,  250 
forms.  249 

pathological  anatomy,  SM 

prognosis,  355 

symptoms.  250 

transverse,  249 

treatment,  263 

annular,  deSnitioQ,  249 

central,  symptoms,  258 

chronic,  254 

diagnosis.  259 
etiology,  256 
forms,  266 
pathology,  250 
prognosis,  259 
symptoms.  257 
treatment,  260 
clasBlflcation  of,  249 
compression,  definition,  24B 

symptopis.  258 
diffuse,  dednition.  349 
disseminated,  definition,  240 
hemorrhagic,  definition,  ^9 
marginal,  definition,  249 
peri-ependymal,  definition,  249 

symptoms,  258 
purulent,  definition.  240 
septic,  definition,  249 
syphilitic,  definition,  249 
transverse,  definition,  249 
tuberculous,  definition,  249 
Myoclonus  multiples,  493 
Myoidema,  definition  and  significance 

of.  46 
Myospasia.  493 
Myotoniti  congenita,  494 
Myriachit.  492 
Myxoedema,  660 

N.VBCOLEP8T,  577 

Neck,   coni  centres  few  musdes   of 

the.  aas 


^^P^^^^^^^^^^V       DTitn.                                                        1 

^P    Neck  pniiia.  195 

Kerre,  InflAmmstion  of,  79,  aee  Urn- 

Necrosis,  cnngulatinn,  29 

rilit 

Nerve,  KtHluceos,  ttunlotiiy  of  Uui,  99 

Inhlbtlory,  20 

paralyBlB  of  tbc,  107 

inbunrostal,  aeaaory  nounwH  of 

ftCouiLic.  Qnsutmy  of  ihf.  188 

the.  198 

ncuroacs  of  the,  186 

Itunbar,  anatomy  of  the,  148 

affen-uL.  19 

motor  o«uroH«  of  the.  149 

miivtiifu  (if,  79 

■ensory  aeuroae*  of  the.  300 

nuditory.  anatomj  of  ihe,  188 

medlui.  pumlyaia  of  tbe,  144 

tii:anM(>8  of  tilt;,  mO 

motor.  SO 

1                 brnrlilal,  paratysis  of  the.  186 

muaciilo-splnil,  paralysis  of  the. 

cerebro-iiplnn].  ncniory  DcumMl 

141 

of  the.  |.'>2 

ninth,  anatomy  of  the.  130 

cervical,  motor  neuroses  of  tl>e, 

•en»ory  ueurowa  of  the.  193 

333,  13« 

iiiiclvi  of  origin  of.  78 

nnsory  m-urosos  of  the.  18S, 

OGulo-motor,  anatomy  of  tfao,  M 

107 

paralysis  of  the,  104 

cftciitiillfx.  pnralysii  of  tlw.  141 

olfactory,  anatomy  of  the,  150 

j                 ornnial,  nppnn^nl  origin  of  the. 

aeuro»9  of  the,  161 

^^H 

optic,  iinatotny  of  tlw,  143 

^^^H         aeDsory  neuroMM  of  U>e.  139 

dh«ue*  of  tbc,  164 

^^^H  dogvucratioo  of,  80 

origin  of.  78 

^^^^B  dlnaaea  of  speclnl,  98 

periplietiil,  blood-TCSHla  of  the, 

^F         doml.  annlomy  of  tlir.  147 

15 

^H                 motor  ticuroAea  of  the.  147 

dlaeaaes  of  the.  78                  ^ 

^H            elTonrnt.  30 

ptircnic.  nenroM*  of  tb*.  188 

^H            efgtitli,  annlomy  of  the,  ISA 

piiviimngaBtric,  anatomy  of  the. 

^H                  oeiiros<!4  of  Uie.  \iW 

121 

^H          elcclricitl  vuinutH  in,  travi-ilin^ 

[MMlcrior  thoracic,  pnnilyala  of 

^H              with  im|iu1ac8.  SI 

the.  141 

^^B          elercRlh.  nnninniy  of  the,  l*£t 

rcgeDcrntion  of.  88 

^B            ciuL-uL's  of  tbv,  isa 

aocml,  aaatoniy  of  the.  149 

^H          •xctto-n.'flex,  19 

motor  neiinwc*  of  the,  190 

^H         fodivl,  anatomy  of  llii?.  Ill 

sensory  oeuroees  of  the.  30S 

^M                dliea^  of  the,  113 

Bcintic.  neuralgia  of  tlic.  301 

^H          flflti.  nuntomy  of  tlic,  170 

aecretory,  30 

^H                  motor  neiiroars  of  tbe.  111 

aettaory,  19 

^H                  SMianry  ti<;uroac«  of  th<',  17S 

BeTenth.  anatomy  of  the.  Ill 

^B         founh,  sDatomy  of  Ujl'.  ll9 

diaeaamof  the.  113 

^H                 paralyKis   of  thf,  107 

tislh,  niiHtoiiiy  of  tlie,  99 

^H          gloeno  pharynjjeal,  nontomy    of 

Bpcclnl   sense,  nourosea   of   tfae^ 

^M              the.  iao 

159 

^1                 (liMWsrs  of  tlip.  121 

apiual.  anatumy  uf  the.  181 

^H                 ftr-n»ory  n<-iiro8c«  of  the,  19d 

motor  neuroBefl  of  the.  133 

^H          hypoglossufl.  soHtomy  of  the.  138 

spinal  aooeaaory.  anatomy  of  the. 

^H                    motor  iieiiioaefl  of  th«.  iH 

133 

^B          tiypenemiii  of,  79 

diaciiees  of  the,  138 

^B          hyperplasia  of,  93 

Bupraacapukr,  paralyiiB  of  the. 

^B          hypertrophy  of,  90 

141 
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Nerve,  Bympathetlc  of  the  eye.  pa- 
ralysis of  the,  10S 
syphilis  of,  468 
tenth,  attatomy  of  the,  121 
third,  anatomy  of  the,  99 
paralysis  of  the,  104 
thoracic,  anatomy  of  the,  147 
motor  neuroses  of  the,  147 
sensory  neuroses  of  the,  198 
trigeminus,  anatomy  of  the,  170 
motor  neuroses  of  the.  111 
sensory  neuroses  of  the,  173 
trochlear,  anatomy  of  the,  99 

paralysis  of  the,  107 
trophic,  20 
tumors  of,  95 

twelfth,  anatomy  of  the,  128 
ulnar,  paralysis  of  the.  144 
vagus,  anatomy  of  the,  121    ' 
Nerve  cells,  2,  5,  16 
body  of  the,  7 
central,  6 
connection  of,  with  nerve  flbrea, 

13 
in  the  cord,  212 
nucleus  of  the,  7 
peripheml.  6 
physiology  of  the,  21 
processes  of  the,  5 
reproduction   of,    does  not  take 
plare,  30 
Herve  fusticuli,  0 
Nerve  lll)ri'8,  9 

connection  of,  with  iuttc  cells, 

13 
mcdullaleil,  11 
non-iiiodullutcil.  11 
size  of.  13 
NervoiiH  (iiw-iiscs.  niuscs  of.  Si 
diii^riijsis  of.  -i'.) 

fuilCtinlliil.  -11)3 

syiii|it<jnis  uF.  3! 

tnrutiiH'iit  of,  rM 
KcrvotiH  cxhuiislion,  ■'i()7 
Nervous  system,  iirningfineut  of,  2 

bloDii- vessels  of  the.  15 

rliemislry  of  tlie.  23 

histoUiiry  of  the.  -1 

hygiene  I'f  the,  00 


Nervous  system,  mechanisms  of  the, 
20 

neuronic  architecture  of  the,  18 

pathology  of  the,  27 

I)eripheral,  anatomy  of  the,  78 

peripheral,  divisions  of  the,  8 

physiology  of  the,  10 

sympathetic,  17 

Bf-mpathetic,  ganglia  of  the,  4 
Neuralgia,  1S6 

cervi  CO -brachial,  197 

ccrvlco- occipital,  195 

congestive,  of  the  feet,  204 

epileptiform,  174 

PotbergiU's.  174 

hysterical.  482 

in  peripheral  nerve  disease,  Si 

intercostal,  198 

lumbo-abdominal,  200 

mammary,  199 

Morton's,  20B 

plantar,  204 

red,  of  the  feet.  204 

BBcral,  205 

sciatic,  201 

treatment,  602 

trigeminal,  173 
Neurasthenia,  607 

acquired,  617 

angiopjithir,  .^21 

clinmcteric,  517 

course.  52.> 

diagnosis,  523 

etiology,  ,'i07 

forms  of,  517 

griLvis.  531 

hydrotlicnipy  in,  587 

hystcro-,  517 

])nth()geny,  522 

patliology,  522 

primary,  517 

progni)si9,  52o 

aymploniB.  oil 
■      tniumatic,  517,  531 

treatment,  .'iiO 

with  fixed  i<iea.  520 
Ncurnxon.  o.  11.  10 

cellufiigal  iini)ulses  in  the,  16, 17 
Neurileiniiia,  11 
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KeuritiB,  7d 

ascending,  80 

bracliiul,  140 

complicating  forms  of,  94 

degenerative,  BO 

dermatitic,  109 

descending,  80 

diffuse,  80 

diBseminated.  80 

interstitial,  79 

tnigrating,  80,  145 

multiple,  85,  see  I^gnmtritiB 

peri-,  79 

retrobulbar,  166 

segmental,  80 

ulnar,  1-15 
Neuro-fibromnta,  plcxiform,  96 
Xeuroglia,  13 
Keuromatn,  95 
Neurons,  2,  5,  18 

collaterals  of  the,  6 

commisEural,  30 

diagram   showing    the   arrange- 
ment of  tlie,  16 

end  brush,  C 

independence  of  the  individual, 
7,16 

intcrcentriil,  20 

terminal  arborizntiou,  0 
Neuro-retinitis,  164 
Neuroses,  acquired,  497 

anxiety.  G20 

defiuitiou  of,  31 

degenenttive,  463 

functional,  403 

occupation,  539 

professional,  539 

secretory,  87 

sexual.  638 

traumatic,  531 

tropliic,  556 

vasomotor,  .556 
Nictitating  spasm,  116 
Nightmare,  570 
Night  terrors.  671 
Nose,  ncuroBes  of  the,  161 
Nuclcin,  32 

Numbness,  waking,  164 
Nyctalopia,  160 


Nystagmus,  110 

OccciPATioN  as  a  factor  in  the  etiol- 
ogy of  nervous  diseases,  35 

Occupation  neuroses.  539 

Ocular  hypenesthesia,  168 

Oculo-motor  nerve,  anatomy  of  Uo, 
99 
paralysis  of  the,  104 

(Edema,  angio-neurotic,  668 
blue,  of  hysteria,  487 
circumscribed,  563 

Olim,  deflnition  of,  68 

Ohm's  law,  68 

Olfactory  nerve,  anatomy  of  the,  169 
neuroses  of  the,  161 

Olivary  bodies,  functions  of  the,  S76 

Onanism,  528 

Operculum,  346 

Opbtlialmoplegias,  104 
progressive,  107 

Optic  atrophy,  167 

in  locomotor  ataxia,  379 

Optic  chiasm,  168 

Optic  nerve,  anatomy  of  the,  163 
diseases  of  the,  164 

Optic  thalami.  850 

Optic  tract,  164 

Orchitic  extract  in  neurological  ther- 
apeutics, 691 

Organic  extracts  in  neurological  ther- 
apeutics, 590 

Orthophoria,  deflnition  of,  109 

Osteo-arthropatliy,  pneumogeuic,  556 

Osteoma  of  the  brain,  452 

Pacbtmenikoitis  externa,  cerebral, 
388 
spinal,  243 
hypertrophic,  244 
interna,  244 
Pack,  tlie  wet,  64 
Pain  palsy,  495 
Pain  sense,  testing  the,  55 
Pains,     lancinating,     of    locomotor 
ataxia,  277 
neck,  195 

remedies  for  the  relief  of,  602 
side.  198 


618 


DTDSZ. 


Paitu,  spot.  In  locomotor  stazia,  277 
traDBferred,  diagram  of  location 
of,  157 

Palate,  cord  centres  for  moBclea  of 

the,  232 
Pallor,  176 
Palflj,  Bell's,  115 

bulbar,  progresBive  upper,  107 

facial,  US 

nigbt,  154 

Bbaking,  649 
Papillitis,  164 
Paradoxical  contraction,  81 
Parfeatbesia,  152 

aero-,  158 

cepballc,  163,  611 

deflnftion  of.  87 

trigeminal,  176 
Parageusia,  195 
PUalyBla,  abducens,  107 

acoustic,  186 

acute  ascending,  267 

acute  atrophic,  261 

agltans,  549 

alcoholic,  85 

analgesic,  witb  whitloTr,  146 

arsenical,  86 

asthenic  bulbar,  Sid 

asthenic  bulbo-apinal,  816 

birth,  487 

bmchial.  186 

bulbar,  astlicuic,  316 
progresal  V*!,  814 

biilbo-apiuHl.  asthenic,  816 

cerebml,  of  cliiliircn,  433 

coiiiprL'SHJon,  141 

definition  of,  So 

diplillu  rilic,  S5 

diatrilmtioM   of.  from  Injury  or 
(lisuHiH;  of  tlie  motor  uervos,  98 

divcra'.240 

Erb'9,  13y 

fiK-iRl.  115 

glosso-liibio-Inryugfal,  314 

li(.'mipli'git',  421 

hyporlonic,  290 

hystoriciil.  483 

ill  pcripbcrnl  nervi-  disease,  84 

infantile  spinal,  261 


ParalyslB.  Undry's,  S67 
lead,  141 
lingual,  129 
oculo-motor,  104 
of  tbe  ciliary  miucle,  106 
of  the  drcumflez  nerve,  141 
of  tbe  diaphragm,  188 
of  the  iilB,  106 
of  tbe  lumbar  nerves,  140 
of  tbe  median  nerve,  144 
of  tbe  muBculo-spiral  nerve,  141 
of  tbe  phrenic  nerve,  188 
of  tbe  posterior  thoracic,  141 
of  tbe  sacral  nerrea,  150 
of  tbe  spinal  accessory,  137 
of  the  suprascapular  nerve,  141 
of  the  sympathetic  nerves  of  the 

eye,  106 
of  the  ulnar  nerve.  144 
pain,  405 

progressive  bulbar,  814 
spastic  spina],  295 

hereditary,  897,  827 
subacute  epinal,  266 
testing  for,  46 

Paramyoclonus  multiplex,  403 

Paramyotonia,  congenital,  495 

Paraphasia.  884 

Paraplasm,  7 

Paraptcgin,  dcSnition  of,  85 
hereditary  atuxic,  305,  327 
hyslcriral,  483 
senile,  266 
spastic  cerebral,  438 
tetanoid,  295 

Paresis,  dcHnition  of.  35 

Paridrosis,  definition  of,  37 

Parkinson's  disease,  549 

Parosmia,  162 

Patella -tendon  reflex,  48 

Pathology,   general,  of  the  nervous 
system,  27 

Pavor  noctumus,  671 

Perineurium,  10 

Peripheral  nerves,  diseases  of  tbe,  78 

Pernicious  anaemia,  combmed  spinal 
Bclerosea  of,  299 

Pbarrnx.  cord  centres  for  muscles  of 
the.  222 


^^B^^^^^^^Rm9BIF                                                       ^H 

^H     Phrenic  Derv«,  oeurogc*  of  the,  188 

Prenure  aeoae.  teacing  the.  M                        ^^| 

^H     Pliyaiulugy.  (jvucnil.  ot  tbs  oorvous 

Profcatiioual  ueuroM-a.  539                                 ^^| 

^^         syalcm.  19 

Prujut.'liun  systoDi  of  the  brain.  356                ^^| 

1          Pta  nifttcr.  ctrcbnl.  303 

ProacnccpbaloD.  8                                           ^^M 

^^1                    indainmatiuD  of  tito,  380 

Prnsopalj^a,  174                                                 ^^H 

^B          spiuitt.  'iiHi 

PnHugon.  23                                                       ^^M 

^^m                   lu  Qamniatiou  of  the,  340 

Protoplasni  of  the  oerrc  cell.  7                         ^^| 

^P     FliSlsU'  cnuiip.  M4 

PHciiclo-muauiilar  hy|HTtruphy,  331                  ^^| 

PEucal  glBD^},  tumon  nf  the,  447 

Pacudo-titboa.  80                                                   V 

Befue.  bracliial.    wiatomy   of   ilip. 

Piychtcal  L-pilfptlc;  eqiilralcnt.  46^                ^J 

195 

406                                                                      ^M 

^_      Plcxuaeti,  Twicular,  orUii^tipiiiHlcun], 

Paychosls.  dtrtlnltion  vf,  31                                 ^V 

^m        2S3 

Bexiial.ft^S                                                           J 

^^M    PDcumofcastric   Derive,    aaaioEiiy   of 

trautiifttic  331                                           ^^M 

^f 

PtooU.  l(H                                                           ^H 

^^      Pn*uniogt!ulc  Qiitrn-artliTopatliy.  .ViD 

irnkliig.  106                                                  ^^M 

L           Poisoning  Hit  a  facior  tn  tli*  ctloLojy 

Pupil.  Argyll  Itobemon.  61,  107                   ^H 

^^L        of  Dcrrous  iliicaMs.  38 

keaiiopic    reaction  of    the,              ^^M 

^V     Policvtiiaii's  (llai-aw.  'iOH 

170.  447                                              ^M 

PolIuvticwplialilU.  363 

In  i<>roiiK>t<ir  atutia,  880                      ^^M 

acuU.  4U» 

HtitchinisoD.  434                                           ^^M 

Poliomyelitis,  acut«  flotcrior,  381 

rellcv,  abutter  for  tcatiog  Die,  10S               ^^M 

1                   chronic  attttfrior.  Sfld 

PilTkiiiji^Hcvna.  355                                               ^H 

PolyaMtheala.  dL'liiiltinn  of.  03 

^H 

^K     PolyDeurltls.  S5 

RArHiH'DisiK  poiterior,  28Q                            ^^| 

^H           acute  pernicious.  ttO 

ttftilway  Epiiie.  631                                              ^^| 

^H           iKBgnoBis.  OS 

Ranvier,  ikhIcs  of,  11                                          ^^H 

^H         fiodemic  type,  00 

Raynaud'tidlwaHC.  200                                       ^^H 

^^          epidemic  type,  90 

Beactioti  HLmli.'UAiice  Ui  lu-rre  (Icgen-               ^^H 

^H          etiology,  m 

cntiui).  41                                                  ^^H 

^H          fbniM  of,  68 

electrln).  (lUjfooatic  table  of.  76              ^^M 

^H          malaria}.  90 

of  ilrgi-aeratloD,  74                                      ^^| 

^^M          molar  lypc  of,  65 

^H 

^H           pathrilogy.  t)L 

Red  nuclei  of  the  brain.  »H.  8T4                     ^H 

^^M           pRHln.itrifs.  HI 

Rfr«Dforeemenl  of  the  knee  )erk.  5U                ^^M 

^^M            prui^noiiii,  it3 

Reflex  Hctifm.  21                                              ^^1 

^H          pstiuiliJ  ubviic  type,  88 

Kc<fl<^x  taunea  of  oerroua  diawapB,  26                ^^| 

^H           aonsory  type,  8U 

Itellexro,  39                                                          ^^H 

^F          gynjptoms.  68 

deep.  40                                                ^^H 

ttvatment.  M.  SOS 

cxuninntiun  uf  tlic.  47                          ^^^H 

Pons  Varolii,  fiincttnns  of  the,  879 

47                                                            ^^H 

Lcinorrhngc  in  tJie.  4S5 

•uperlidal.                                                ^^^H 

nuclei  of  tli«.  3M 

teiiilou,  48                                                      ^^^^H 

ttitiiora  of  the.  448 

Rril,  islaud  of.  345                                     ^^H 

Porcncpplia  1  US.  435 

Ri'iiuik.  tlhreaof.  11                                          ^^H 

Posterior  tlioncic  nerve,  p&mlysia  of 

Rest  tre»tmciic,  501                                             ^^H 

the.  UI 

p<irttiil.  594                                                   ^^M 

Potcritiiil.  dlRerence  ia,  deflnetl.  67 

Hetinn,  nnntomy  nf  the,  lOS                               ^^H 

Pnedormitiuin.  diwrden  of  the,  STB 

Retinal  hypeneatliesia,  IW                              ^^M 

«/itr 


Essex. 


liM.%At.  wrvKn.  tOMitttnj  «f  die.  Mi 

fMmfty  TttmTrM»  tA  tbt,  JW 
m    Vltm'  fl»M«,  4(r7 

hi-.UtiiUli,  int^nuTtn  (it,  II 
fW^liiiltr^-.  r/tninin  'tt,  219 
Hctiwniiti,  Hlttntti  of,  11 
fhrintkit,  201 

tmitiri<!rit,  W)4 
Hch:riim<H.   (rdrritilnofl,   of    the  spfoal 
fronl.  2(« 

iiiiiyotniipJilc,  HIH 
liiiiHIplii,  412 

lilmrtcil  tyiHrn  of,  414 
or  IHTVIIIIN  iInniki,  ii) 
lit  llm  Njilnnl  ninl,  270 
I'iiIiiiiiu'n  tyjic  of  coiiihinud  spi- 

Miil.  -Jim 

H''iilli'  |iiii'it|il('>(lii,  21111 
Ni'iillilv,  iii'rvr  ilr};riirrittl<iTi  111,  9ti 
Mi'tiwitliiinu,     I'liiiitiniiiH,     iiii'IIkhIh    of 
Icxlliif.  IIk'.  I*"'! 

(Il'llivni,  It? 

iIIukoIith  i>f.  ('\iitiiillillli<ll  for,  .VJ 

vi'riifri'il,  117 

\v\\'-\.  iU 

lliiH'  for  pcn'rlviii^,  .ir> 

tl'jiiiiriTi'ril,   '.ii 
^■ii'ti'i.  N|ii'ii!il,  I'rnliX'S  fiir,  .'I7(* 

tllllli'MM'l   llll'  Ml  rvi-i  of,  l.W 

Si'ii>-<'i'i  iiiolt'i  :ii>';t  in  tlii'  lir:iiii,  ItttS 
Nioorv  ti.irt"  in  tlu'  iTiiiii.  lUIH 

Si'X  !(s  ;»  (;uior  ii)    llio  iti.'l.'i;y  of 

iii-rviMis  ili-^inM"*,  "J"! 
SiAu-il  iiiiiivwis  iiiii)  (isyt-hiisos.  .VJ;» 


aeraww -lin«Me«.  '35 
Aockliier  ami  oppec  «xCE«nxcj,  coed 

ccnCRS  for  su»ele»  of  tbe,  ^H 
Aa««r  bttsbft  no.  tbe  CieaisBeaS  trf 

SUepuEia,  IK 

Sisnws,  cerHml.  39* 
Skis.    dusriNttiocL   of   ifae   kshc; 
nerrca  of  the.  Stt 

rtflezcs.  47 
Skall,  dimensioBs  and  ifaape  of  tbe, 
43 

laodm&ib  of  the,  indicatiag  tbe 
uDderlTiDg  pans  of  the  bruD, 
580 
Sleep,  accideots  of,  570 

disorders  of,  565 

disorders  of  tbe  praedonnitium, 
579 

morbid,  from  orgaoicdisease,  578 

morbidly  deep,  576 

normal,  566 

pftroxysmal,  577 

pcrversioas  of,  569 
Sleep-drunkeoneBS,  671 
Sleep  epilepsy,  577 
Sleeping-sickness,  1179 
BniL'll,  centres  for,  373 

disorders  of,  161 
Smitlis'  spasm,  545 
Hornatochromes,  7 
Honuiiuiilnilisni,  573 
Soiiuioleiitin,  571 
Spasm,  fiicitil,  113 

liiiguiil,  13d 

nicliljitiug.  115 

iiiKiiliiig.  127 

oonlnr,  110 

oseillming.  127 

S;il:iam,  127 

s;ili;ttory.  494 

wiuking,  115 
^piwiinHlic  tics.  492 
Sp;ismiis  miiiiiis,  127 
Sp.islii"  spinal  partlysis,  295 

bcrt-diiarr.  297,  337 
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Sjwcud  aenai-k.  oesat^  liv.  770 
SptatnuXtrrrlKiii.  Ti^ 

tiTdrniiicr&pT  in.  SttS 
Spicier  celte.  li 
Spitui  lofidu.  585 
Spinitl  Hi-cfuxttj  aerve.  uuunnT  mad 

diaeiiiiet  (d'tbe.  138 
SloniJ  <v)rd.  BCdr  aoflenine  of  titr.. 

unrotTopLic  Wicn]  iiclerogK.  Rl?i 
uis-mik  (>f  tbe.  34S 
uaiLMmj  of  iii£.  3I>^ 

ajiKnec  <if  tbfc.  SSti 
aETmmrtrr  of  tbt-.  SS*! 
auUnontir  centreb.  f!3(i 
blcwd-Bniij)]T  of -Um-..  2S» 
CBTtats  is  tbc.  SSS 
oeotrvl  catikl.  SIS 

doublt.  28?: 
oeotret.  id  ibf.  33(i 
(xJumoe  of  the.  21(i.  512.  S15  SIS 
cotuliiiMHl  W'lfnise^  of  tb<-.  2ii*^ 
«im[io«itioQ  of  Lbe.  210 
degeneraiioD  of  lIm-.  primaiT.  270 

aecciiiiiMTT .  272 

fibon  TTkctfi  of,  273 
diwRsee  of  titc.  3S4 
diBeaitee  of  tbe  mt-iiiDSts  of  liie, 

US 
doul.lt- .  238 
fi»uTv».  210 
fuactkiiiB]  disrurbaooeB  of  tbe, 

gntj  mumr  of  tbe,  211 
Lemorrbiigf:  in  tbe.  SSh 
bemorriiapc  cariiiefe  io  the,  S33 
bonis  of  ibe.  211.  2d0 
ljrj>eniruii&  of  the.  342 
infliuiimiin'iu   of    ibt,    549,   see 

JVpfr/i'rU' 

kTtrIt  of  ibe  n-flexet  in  tbe.  48 
localiULiiou  io  the.  2S2 
luiubu-  pumture  of  the.  CJl 
meuiasr««  of  tbe.  20** 

iuflniuiiiHtinti  of  tbr.  343 
mal  form  at  ions  of  tbe.  SS? 
DiTelitk'  (riivitieh  iii  tbe,  888 
nerve  roots.  20» 


^inal  card.  psmnrntsRa-  nf  tbi  dm 
nuuet,  um 

]diTBinli]£;.i'  nf  tbf..  21*> 

plRriM»  (tf  tiK.  382 

jtTTsnudH]  tnns.  ?]f 

nluirtiw  of  i3if  dtffarein  fmrm 
nf  tbf:.  10  an-  j-f  Tiplif-rkl 
Dsrves.  liraiiv.  and  oacb  fltiiot, 

n»nt  itniTif«  nf  the.  SRO 
mnt  jraiif-lui.  30f> 
iipiiidl(-tihftp(*d  ctiTit,.  S9P 
splkiiii^  ol  ilif.  31V> 
nclffrnsit  nf  tJir..  S70 

Minvntropbir  latmi'..  Rl? 

rnmhiTM'ri.  St(> 

Piitniimf  typt-  r>f  rfimliiiiad, 

jMWKrrior  574 

prinmrr.  570 

tfKmdmry.  272 
lyphiliii  of  Um;,  4SS' 
frfOcnn  diaciMM*.  of  the..  SSS 
topnprapliT  nf  the,  £22 
tnniorB  of  the..  880 
vcinf'  nf  iitt-..  SJtS 
wbiu-  ro&ttcr  of  tbe.  2]lt 
Spina]  irrituTifin,  MH 
Spins)  ht'Trtf^  motor  i>ruroM»  of  Aa, 

Spine.  niil«-«_T.  Sltl 
Sponpot)lasti>  of  Oajil.  9 
Spotu-d  ftrcr.  «»1 
Stunmcring.  120 
StKtir  clucirirAl  btiCTiTiefk  M 
Status  ('pi)(-]>ii[-UK.  496 

vcrdginosus.  iCO 
Stt'llwag'f^  Ejmptnm.  tiSHi 
SttTwigjmsstic  tn'titv.  M 
Stigmata  of  degcnrratioo.  41 
Simu-ring.  12fl.  IRR 
SulisuiDtia  nigiK.  S.'iS 
Sulttbalamufi.  S54 
Suggf^tioii.  578 
SnpnuopuUr    nerrr.    paralyin    of 

the.  141 
Smpensinn  in  Dfurological  tberapen> 

tics.  5»0 
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Bbeostat,  deflnition  of,  69 

RhinencephaloD,  169 

RhoinbeDcepbaloD,  8 

R  L  S  people,  ISB 

Rolando,  gclatiiious  substanceof,  313 

Rumpf'a  BymptoOi,  518 

Sacral  nerves,  anatomy  of  tbe,  149 

motor  neuroses  of  the,  130 

sensory  neuroses  of  tbe,  205 
St.  Vitus'  dance,  497 
Salivation.  176 
Saltatory  spasm,  494 
Sarcoma  of  tbe  brain,  452 
Bcavenger  cells  of  Lewis,  14 
Schmidt,  incisures  of,  11 
Scbultze,  comma  of,  216 
Schwann,  sheath  of,  11 
Sciatica,  201 

treatment,  604 
Scleroses,    combined,    of    tbe  spinal 
cord,  898 

lateral  spinal,  SOS 
amyotrophic,  318 

multiple,  412 

aborted  types  of,  414 

of  nervous  tissue,  20 

of  tbe  spiual  cord,  370 

Putnam's  type  of  combined  spi- 
nal, 29'J 
Sc'iiilc  pnraplcfjiii,  26(( 
Sfiiilily.  iicrvi.'  degeneration  in,  95 
Sensations,    ciitaiii'ous,    metliotis   of 
testing  tlic,  53 

delayi.-(i.  '61 

disiiriliTs  of,  fXaniiuiition  for,  TiS 

referred,  37 

rellcx,  37 

time  fur  perceiving,  Ij.'i 

trniisrerri-il.  'M 
Sc'iiW'9.  special,  (.entrt-s  for,  370 

iR'TinisiMif  tile  nerves  of,  159 
SenMiri-iMniur  an'ii  in  tlie  brain,  308 
Sfusory  tnicis  in  llic  brain,  SCO 
(Sewing  spasm,  545 
Sex  as  11  factor  in    tlie  etiology  of 

nervous  disisiscs,  25 
Sexnid  neuroses  and  psychoses,  528 
Shaking  palsy,  549 


Shingles,  199 

Shock  as  a  factor  In  the  etiology  of 

nervous  diseases,  25 
Shoulder  and  upper  extremity,  cord 

centres  for  muscles  of  tbe,  324 
Shower   hatha   in  tbe  treatment  of 

nervous  diseases,  63 
Side  pains.  198 
Singultus,  133 
Sinuses,  cerebral,  867 
Skin,    distribution   of   tbe   seiiBory 
nerves  of  the,  66 

reflexes,  47 
Skull,  dimensions  and  shape  of  the. 
42 

landmarks  of  the,  indicating  tbe 
underlying  parts  of  the  brain. 
680 
Sleep,  accidents  of,  579 

disorders  of.  505 

disorders  of   tbe  pnedormitium, 
579 

morbid,  from  organic  disease,  578 

morbidly  deep,  576 

normal,  506 

paroxysmal,  577 

perversions  of,  569 
Sleep- druDkeuness,  571 
Sleep  epilepsy.  577 
Sleeping-sickness.  579 
Smell,  centres  for,  372 

dis()rder8  of,  16I 
Smiths'  Hpasin,  545 
Soniatocliroines,  7 
Suninainliulism,  .^73 
Somnoleulia,  571 
Spasm,  facial.  113 

lingnal,  129 

nictitating,  115 

nodtting,  127 

ocular,  110 

osrillatiug,  127 

salaam.  127 

saltatory,  404 

winking,  115 
Spasmodic  tics,  492 
Spasmus  nutans,  127 
Spastic  sjiinal  paralysis.  295 

hereditary,  297.  327 
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Special  setises,  centres  for,  870 
Sperm  atoirliti'K,  S28 

liydrotlientpy  io,  588 
Spicier  cells,  13 
Spina  hiMa,  235 
Spiuiil  accessory  nerve,  anatomy  and 

(ItaeHscB  of  the,  123 
Spln&l  cord,  acute  softening  of  the, 
S49 

amyotrophic  lateral  sclerosis,  318 

anfcmia  of  the,  343 

anatomy  of  the,  20H 

antero-kt«ral  ascending  tract,  230 

art^jries  of  the,  329 

asymmetry  of  the,  338 

automatic  centres,  230 

blood-Bupply  of  the.  22ft 

cavities  in  the.  888 

central  canal,  212 
double,  288 

centres  in  the.  220 

columns  of  the,  210.  313,  215,  218 

combined  scleroses  of  the,  "ifOi 

composition  of  tile,  310 

degeneration  of  the,  primnr}',  370 
seconilary.  273 
short  tracts  of,  273 

dlseiisoB  of  the,  234 

discAses  of  the  meninges  of  tlic, 
243 

double,  2S8 

fissures,  210 

functional  disturbances  of  the, 
33« 

gray  matter  of  the,  211 

LemorrliHge  in  the,  238 

hemorrhagic  cavities  in  the,  333 

honisof  the,  211,  320 

bypemjniia  of  the,  242 

InQamination   of    the,    249,    see 
pyelitis 

levels  of  the  reflexes  in  the,  48 

locatl/Jitiou  in  the,  222 

lumbar  puncture  of  the,  601 

meninges  of  the,  3U8 

inflammation  of  the,  243 

malformations  of  the.  28S 

myelitic  cavities  in  the,  883 

nerve  roots,  209 


Spinal  cord,  paracentesis  of  the  dun 
mater,  601 
physiology  of  the,  218 
plexuses  of  tlie,  283 
pyramidal  tracts,  218 
relations  of  the  different  parts 
of  the,  to   the    peripheral 
nerves,  brain,  and  each  other, 
316 
root  arteries  of  the,  230 
root  ganglia.  309 
spindle-shaped  cells,  230 
splitting  of  the.  238 
sclerosis  of  the.  370 

amyotrophic  lateral,  818 

combincH),  398 

lateral,  395 

Putnam's  type  of  combined, 

399 
posterior,  274 
primary,  270 
secondary,  373 
syphilis  of  the,  458 
system  diseases  of  the.  389 
topography  of  the,  322 
tumors  of  the,  330 
veins  of  the,  283 
white  matter  of  Uie,  313 
Spinal  Irritation,  ,'JIO 
Spinal  nerves,  motor  neuroses  of  the, 

133 
Spine,  railway.  531 
SpongiobhiHts  of  Cajal,  9 
Spotted  fever,  391 
Stammering.  129 
Static  electrical  batteries.  69 
Status  cpilepticus.  466 

vertigiuosUB,  190 
Stellwag'a  symptom,  535 
StereoguoBtic  sense,  54 
Stigmata  of  degeneration,  41 
Stuttering,  120,  133 
Substantia  nigra,  353 
Suhthalamus,  354 
Suggestion.  573 
Suprascapular    nervp,     paralysis   <A 

the.  141 
Suspension  in  neurological  thcrapeu- 
tfcs.  590 


in 
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Syoipathetlc  DerT0U8S7Stem,  17 

ganglia  of  the,  4 
Symptoms,  cerebral,  of  nerroua  dis- 
ease, 83 

general,  of  nervous  disease,  81 

mental,  of  nervous  diaease,  83 

motor,  of  nervous  disease,  83 
examination  for,  44 

secretory,  of  nervous  disease,  87 

sensory,  of  nervous  disease,  86 
exumination  for,  62 

vasomotor,  of  nervous  dlseaae,  87 
Syncope,  laryngeal,  193 

local,  of  tlie  extremities,  207 
Bypbilis  of  the  nervous  system,  456 

degenerative  processes  following, 
460 

hereditary,  460 
Syphiloma  of  tlie  brain,  450 
Syringomyelia,  3S4 

neuritic  type  of,  146 
Syringomyelocele,  286 

Tabes  dorsalis,   274,   see  Locomotor 

Ataxia 
Tabes,  paeudo-,  89 
Tachycardia  in  Oraves'  disease,  534 
Tactile  sense,  testing  the.  58 
Tarsalgia,  205 
Taste,  centres  for,  372 

disorders  of,  193 

fibres  of  the  facial  nerve,  113 
of     the      glosso-pluiryngeal 
nerve,  130 

hysterical  disturbances  of,  481 
Telegraphers'  cramp,  545 
Telencephalon,  3,  339 
Temperature  sense,  testing  the,  54 
Tendon  reflexes,  48 
Tension,  electrical,  defined,  67 
Testicle  extrnci  in  neurological  ther- 
apeutics, 591 
TetauillH,  504 
Tetanoid  paraplegia,  395 
Tetanus.  603 
Tetany,  604 
Thalamus  opticus,  373 
Therapeutics,  neurological,  585 
Thermo-aniesthesia,  definition  of,  36 


Thigh,  painful.  300 

Thomsen's  disease,  494 

Thoracic  nerves,  anatomy  of  the,  147 

motor  neuroses  of  the,  147 

sensory  neuroses  of  the,  108 
Thrombosis,  cerebral,  480 
Thyroid  therapy,  690 
Tic  coord  Ine.  503 

de  pensee.  493 

douloureux,  174 
treatment,  604 

mimic,  lis 

spasmodic,  492 
Tinnitus  aurium  aut  cerebri,  187 
Tongue,  cord  centres  for  muscles  of 
the,  223 

hemiatrophy  of  the.  180 

paralysis  of  the,  139 

spasms  of  the,  139 
Topography,  craniocerebral,  580 
Torticollis,  123, 183 
Toxic  factors  in  the  etiology  of  ner- 
vous diseases,  36 
Trance,  577 

coma,  674 

byaterical,  488 

somnambulistic,  674 
Trauma  as  a  factor  in  the  etiology  of 

nervous  diseases,  25 
Traumatic  neuroses  and  psychoses, 

531 
Treatment  of  nervous  diseases,  585 
Tremor,  33 

convulsive,  493 

liysterical,  484 

intention,  33 

of  paralysis  agitans,  551 

testing  for,  45 
Trigeminus  nerve,  anatomy  of  the, 
170 

motor  neuroses  of  the.  111 

sensory  neuroses  of  the,  178 
Trismus,  111 
Trochlear  nerve,  anatomy  of  the,  98 

paralysis  of  the,  107 
Trophoneuroses.  556 

definition  of,  37 

peripheral,  206 
Trousscau'a  symptom,  505 
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TabeiculA  doloroBa,  90 
Taberculosla,  menlogeal,  898 

of  the  brain,  490 
Tumon,  cerebral.  441 

focal  symptoma  of.  444 
'TweeDbraln,  840 

Ulnar  serve,  paralyaia  of  the,  144 
Ulnar  neuritis,  eymmetrical  Bpoata- 
neouB,  146 

Yaqds  nerve,  auatomy  of  the,  131 
Yaaomotor  oeuroses,  peripheral,  808 
Yelos,  cerebral,  866 
Yennis  of  the  cerebellum,  854 
Yertigo.  189 

arterio-aclerotlc,  191 

auaUory,  190 

bilious,  190 

laryngeal,  19!j 

lithsmic,  190 

mechanical,  191 

neurotic,  190 

ocular,  191 

paralyzing,  198 

senile,  101 


Yertigo,  atumbllDg,  191 
Vibratory  therapeutics,  590 
Yiolinists'  cramp,  645 
Ylsion,  centres  for,  870 

double,  108 

hyatorlcal  diaturbances  of,  480 
Yolt,  dflflnltion  of,  68 
Yon  Graefe'B  symptom,  684 

Watchmakers'  cramp,  646 
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